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PROPORTIONS OF SUPPLEMENTS TO CORN FOR 
FATTENING SWINE 
W. L. ROBISON' 
In sections where it is grown to any large extent, corn is the 
basis for economical rations in the growing and fattening of hogs. 
The extent of the swine industry in the cornbelt is evidence of this. 
Seven states of the Middle West produce almost 50 percent of the 
hogs raised in the United States. Corn has advanced in price until 
it can seldom be expected to give profitable returns if used as the 
sole feed for fattening hogs. It is the most palatable grain fed to 
hogs; is highly digestible; contains a small amount of crude fiber; 
is extremely rich in carbohydrates, chiefly starch; and contains a 
fair amount of oil, all of which make it a highly efficient feed for 
the production of heat, energy and fat. 
For growing animals corn is deficient in protein and mineral 
matter. Investigators and practical feeders have found corn alone 
to have its limitations and to be a decidedly inefficient feed for the 
young hog even for fattening. Recent experjmentq,l evidence indi-
cates that a large share of the low protein content of corn is of such 
a nature as to be of little or no value in aiding either tissue growth 
or repair and offers an explanation of the fact that the use of a 
protein-rich feed in connection with corn has been found highly 
beneficial. Since several feeds contain an excess of the nutrients in 
which corn is deficient, it is not difficult to supply a ration which 
will contain all the necessary nutrients. The correct proportions, 
however, in which to use these supplemental feeds have not been 
absolutely determined. There is little doubt that many are using 
such feeds in a way that does not permit them to do the most 
possible good. 
'R E Caldwell was in charge of the swine investigations from June, 1909, to September, 
1910, and G R Eastwood from September, 1910, to September, 1915. Exper1ments calTled on 
w1thm these dates were planned by and were conducted under tae supervis1on of tlle one in 
charge at the t1me. 
(3) 
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The objects of the experiments reported herein were to deter-
mine the relative efficiency of various proportions of corn and the 
more common supplements, and to compare different methods of 
proportioning these supplements. 
GENERAL PLAN OF EXPERIMENTS 
Pigs used.-Unless otherwise noted the pigs used were pure-
bred Duroc-Jerseys from closely related dams. In selecting pigs 
for the various lots of each experiment, special care was taken to 
make the lots as nearly uniform as possible with regard to breeding, 
sex, age, weight, thrift and previous treatment. 
Quarters.-All lots in an experiment had similar quarters, 
that, with the exception of the first three experiments reported, 
consisted of 10 by 12 foot pens in a central house built especially 
for housing hogs to be fed experimentally. The floor is of con-
crete, but a wooden overlay was provided for the pigs to sleep on 
during cold weather. A small amount of straw was used for 
bedding. The quarters were cleaned daily. The troughs are of 
wood and so constructed as to allow all the feed to be put in before 
giving the pigs access to it. 
Weighing.-Individual weights of the pigs were taken just 
after noon at the beginning of the experiments aud once each week 
at the same hour throughout the experiments. Care was taken to 
have the conditions at weighing time as nearly normal as possible; 
on weight-taking days water was withheld from 10 a.m. until after 
weighing. All experiments began with the evening feed on the 
first day and closed with the morning feed on the last day of the 
experiment. If for any reason it became necessary to remove a pig 
during the progress of a test, a record was made of its weight and 
date of removal. 
Feeding.-With the exception that those receiving large quan-
tities of skimmilk were given a part of the milk at noon, the pigs 
were fed twice daily at regular hours. Unless otherwise mentioned, 
the amount fed was determined by what the pigs would clean up 
1·eadily without waste. The feeds were mixed dry. All proportions 
were detennined by weight. Each daily feed was weighed out into 
morning and evening portions and, just before feeding, was mixed 
with sufficient water to fonn a thick slop. In cold weather warm 
water was used. An ample supply of water was furnished. Salt 
was also supplied either in the feed or in containers to which the 
pigs had access at all times. When other minerals were supplied, 
mention is made of it in the report of the experiment. 
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Feeds used.-The corn used was coarsely ground and of good 
quality. The tankage used was sold under guarantees to contain 
not less than 60 percent of protein; 6 percent of fat, 6 percent of 
phosphates and not more than 3 percent of crude fiber. The soy-
beans were grown on the Station farm, were of good quality and 
were ground before being fed. The skimmilk was furnished by the 
Dairy Department and was fed while sweet or only slightly sour. 
The linseed meal was the old process, finely ground oilmeal, guaran-
teed to contain 30 percent of crude protein. 
The composition of the feeds was determined by the Depart-
ments of Chemistry and Dairying with results as shown in Table I. 
TABLE I.-PERCENTAGE COMPOSITION OF FEEDS 
Crude 
Carbohydrates 
Fat 
Water Ash protein (ether ex-(Nx6.25) Fiber N-free tract) 
extract 
Ground com (Experiment 'V) ..••...... 12.68 1.39 9.23 1.64 71.65 3.41 
Ground com (Experiment 'VID) ....... 16.12 1.38 8.35 3.12 68.18 2.85 
Ground com (Experiment IX) ......... 15.34 1.29 8.45 2.18 69.11 3.63 
Tankage (Experiment 'V).... . . . . . ... 7.53 13.49 60.07 4.33 1.88 12.7 
Tankage (ExperimentD 'VIII and IX) 9.54 16.18 61.05 2.22 3.54 7.47 
Soybeans (Experiment 'V) ............. 10.45 5.28 38.11 3.79 25.81 16.56 
Linseed oilmeal (Experiment 'V) ...... 10.88 5.31 33.57 8.10 36.24 5.9 
Skimmilk (Experiments 'VIII and IX) 90.48 • 751 3.325 .......... 5.32 .02 
Prices of feeds.-For the purpose of furnishing a further basis 
of comparison, the following constant prices of feeds were used in 
calculating the cost of gains for all the experiments reported: 
Ground corn .................................. $25 per ton 
Tankage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 " " 
Soybeans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 :t '' 
Linseed oilmeal ......................... , . . . . . 36 " 14 
Skimmilk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 " '' 
METHODS OF PROPORTIONING TANKAGE AS A 
SUPPLEMENT TO CORN 
EXPERIMENT I 
In this exper1ment tankage was used as a supplement to corn, 
(1) in a definite proportion to the corn, (2) in a constant daily 
amount and (3) in a decreasing percentage of the ration. Three 
lots of five pigs each, which averaged 45 pounds at the beginning of 
the test, were placed in dry lots and fed as follows: 
Lot I: Corn, 481 parts; tankage, 59 parts 
Lot II: Corn; tankage, 0.36875 pound daily per pig 
Lot III: Corn; tankage, 20 percent to 5 percent of the ration 
At the end of 16 weeks the three lots were to have received 
equal weights of corn and tankage, viz, 1,683.5 pounds of corn and 
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206.5 pounds of tankage. This accounts for the unusual propor-
tions of corn and tankage fed Lot I and the daily allowance of tank-
age given Lot II. The amount of tankage in the ration fed the pigs 
of Lot III was decreased 1 percent each week, beginning with 20 
percent the first week and closing with 5 percent the sixteenth week. 
All three lots were given the same total amounts of feed each day. 
(Lot I refused 1 pound of feed August 25). The removal of a pig 
from each lot on September 19 caused a slight difference in the total 
amounts of corn and of tankage consumed by the three lots. 
The pigs were placed on the different rations soon after wean-
ing and continued from August 1 to November 21, 1911 (16 weeks) 
with results as given in Table II. 
TABLE !I.-EXPERIMENT I: METHODS OF PROPORTIONING TANKAGE 
A veraii'C initial weight ........................... pounds .. I 
Average :final weight .............................. do ... 
Total gain* ......................................... do .. . 
Average daily gain per pig ......................... do .. . 
Feed consumed: 
Corn ........................................... do, .. 
Tankage ..................................... do .. .. 
Total ........................................... do ... . 
A veraii'C daily feed per pig: 
Corn ............................................. do .. .. 
Tanka~re ........................................ do ... 
Total .......................................... do .. .. 
Feed consumed per pound gam ..................... do ... 
Ca.t of feed per pound ~raint .................... cents . 
Lot II Lot III 
Lot I . l:orn; tankage, Corn; tankage, 
Corn, 481, 0.36875 pound 20 to 5 percent tanka~re, 59 daily of total ration 
45.3 
152.5 
463.0 
.932 
1442.41 
176.94 
1613.35 
2.902 
.356 
3.258 
3.498 
4.849 
45.0 
155.125 
456.5 
.9185 
1437.08 
183.27 
1620.35 
2.892 
.368 
3.260 
3.550 
4.939 
-----
45.2 
156.25 
463.0 
.932 
1437.6 
182.75 
1620.35 
2.892 
.367 
3.259 
3.500 
4.868 
*One pig was taken out of each lot on September 19: Lot I, weight 79.5 lb.; Lot II, 
weight 57 lb.; and Lot Ill, weight 64 lb. 
tScale of prices given on page 5. 
Lots I and III gained at the same rate. The feed requirement 
per unit of gain for those two lots was also nearly the same. The 
pigs of Lot II gained at a slightly lower rate and required a greater 
amount of feed to produce a pound of gain than did the pigs of Lots 
I and III. 
A study of the rewlts secured during each 4-week period of the 
test shows that for the first 12 weeks, Lot III gained at the average 
rate of 0.826 pound daily and consumed 3.378 pounds of feed per 
pound of gain produced, gaining more l'apidly and requiring less 
feed per unit of gain for each of the three periods than Lot I, which 
for the same time gained at the average rate of 0.787 pound daily 
and consumed 3.542 pounds of feed per pound of gain. During the 
last 4 weeks of the test the results were reversed, Lot I making an 
average daily gain of 1.429 and Lot III of 1.295 pounds, while the 
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feed consumed per pound of gain was 3.413 and 3.765 pounds, re-
spectively. During the first and third periods Lot II gained less 
than Lot I or Lot III; during the second period Lot II made a greater 
gain than Lot I but less than Lot III. During the fourth period 
Lot II gained more than Lot III and less than Lot I. The feed 
required per unit of gain decreased in all cases with an increase in 
the rate of gain. 
TABLE III.-EXPERIMENT I: METHODS OF PROPORTIONING TANKAGE 
(Feeding period divided into four parts of 4 weeks each) 
====== 
FIRST PERIOD-
Average daily gain ............................ pounds .. 
Average daily feed per pig: 
Corn .......................................... do ... . 
Tankage..................... . .............. do ... . 
Total ......................................... do ... . 
Feed con~umcd per pound gain: 
Com .......•...••..•......................... do ... . 
'.rank age...................... . . ............. do ... . 
Total ......................................... do ... . 
Cost of feed per pound gain ....................... cents .. 
SECOND PERIOD-
Average daily gain ............................ pounds .. 
Average daily feed per pig: 
Com ........................................ do ... . 
Tankage ..................................... do ... . 
Total ......................................... do •.•. 
Food consumed per pound gain: 
Com ......................................... do ... . 
Tankage ...................................... do ... . 
Total ......................................... do ... . 
Cost offeed per pound gain ...................... cents .. 
THIRD PERIOD-
Average daily gain ............................ pounds .. 
Average daily feed per pig: 
Corn .......................................... do ••. 
'J'anltage ..................................... do ... . 
'.rotal ......................................... do ... . 
Feed consumed per pound gain: 
Corn .......................................... do ... . 
T:tnkage ..................................... do .. .. 
Tot:tl ....................................... do .. .. 
Cost of feed per pound gain ...................... cents .. 
FOURTH PERIOD-
Average daily gain ............................ pounds .. 
Average daily feed per pig: 
Corn .......................................... do .. . 
Tankage ..................................... do ... . 
Total ......................................... do .. .. 
Feed consumed per pound gain: 
Corn ........................................... do ... . 
~~ra~~-~:::::::::::::::: :::::::::::::::::::: :J~:::: 
Co~t o! feed per pound gain ....................... cents .. 
Loti 
Corn, 481; 
tankage, 59 
0.529 
1.642 
.201 
1.843 
3.106 
.381 
3.487 
4.83 
.797 
2.554 
.313 
2.867 
3.205 
.393 
3.598 
4.99 
1.098 
3.452 
.423 
3.875 
3.143 
.385 
3.528 
4.89 
1.429 
4.342 
.533 
4.875 
3.040 
.373 
3.413 
4.73 
EXPERIMENT II 
Lot II Lot III 
Corn; tankage, Corn; tankage, 
0.36875 pound 20 to 5 percent 
daily of total ration 
0.521 0.543 
1.481 1.511 
.369 .339 (20-17 %) 
1.85 1.85 
2.841 2. 784 
.707 .624 
3.548 3.408 
5.32 5.04 
.857 .876 
2.499 2.453 
.369 .415 (16-13 %) 
2.868 2.868 
2.915 2.800 
.430 .473 
3.345 3.273 
4.72 4.68 
1.085 1.121 
3.506 3.471 
.369 . 404 (12-9 %) 
3.875 3.875 
3.232 3.098 
.340 .360 
3.572 3.458 
4.89 4.77 
1.321 1.295 
4.506 4.561 
.369 .314 (8-5 %) 
4.875 4.875 
3.410 3.523 
.279 .242 
3.689 3.765 
4.96 5.01 
In a second trial three lots of four pigs each, which averaged 
57.5 pounds and which were similar in character to those used in 
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Experiment I, were given a full feed of the following rations in 
dry lot: 
Lot I: Corn, 8 parts; tankage, 1 part 
Lot II: Corn, plus % of a pound of tankage daily 
Lot III: Corn, plus tankage, decreasing from 20 percent to 5 
percent of the ration 
The test lasted from August 31 to December 20, 1911 (16 
weeks) with the results as given in Table IV. 
TABLE IV.-EXPERIMENT II: METHODS OF PROPORTIONING 
TANKAGE 
Average initial weight .......................... pounds .. 
Final weight ........................................ do .. .. 
Total gain .......................................... do ... . 
Average daily gain..... .. . .. .. ................... do .. .. 
Feed consumed: 
Corn ........................................... do .. .. 
Tankage ...................................... do .. .. 
Total .......................................... do .. .. 
Average daily feed per pig: 
Corn ............................................. do .. .. 
Tankage...... .. .. .. .. .. .. .. .. .............. do ... . 
Total..................... . . . .. .. .. .. do ... . 
Feed consumed per pound gain...... . ............ do .. . 
Cost of feed per pound gain* ..................... cents. 
*Scale of prices gnen on page 5. 
Loti 
Corn, 8; 
tankage, 1 
57.187 
213.75 
626.25 
1.40 
2052.44 
256.56 
2309.00 
4.581 
.573 
5.154 
3.687 
5.121 
Cor~t;.~Lge, Lot III 
')i pound Corn; tankage 
daily 20 to 5 percent 
58.375 
208.625 
601.00 
1.34 
2026.00 
168.00 
2194.00 
4.520 
.375 
4.897 
3.650 
4.913 
56.812 
217.00 
640.75 
1.43 
2042.578 
256.922 
2299.500 
4.559 
.573 
5.132 
3.589 
4.987 
While the pigs in Lot II made slightly slower gains, they con-
sumed less tankage than the other two lots. This resulted in a 
saving over Lots I and III of 21 and of 7 cents, respectively, for each 
100 pounds of gain produced. Lot I, which received corn, 8 parts; 
tankage, 1 part; and Lot III, fed corn plus tankage in decreasing 
amounts from 20 to 5 percent of the ration, consumed the same 
amounts of tankage, gained at almost the same rate and differed 
less than 3 percent in the amount of feed required per unit of gain. 
It is interesting to note that because of the increased feed consump-
tion, the weekly amount of tankage consumed by the pigs of Lot I 
constantly incTeased during the 16 weeks of the trial, while the 
weekly allowance of tankage for the pigs of Lot III increased up to 
the ninth week of the test, but after that time rapidly decreased 
until at the end of the test the weekly amount was less than one-
half as much as that given Lot I. This is shown to some extent in 
Table V, as noted in the average daily amounts of tankage consumed. 
In Table V the experiment has been summarized for four 
periods of 4 weeks each. For the first, second and fourth periods, 
Lot III made more rapid gains, required less feed per pound of gain, 
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and, at the prices used, made cheaper gains than Lot I. During the 
first and second periods, Lot III consumed more tankage per unit of 
gain than Lot I. For the third period, the amount of tankage con-
sumed per pound of gain was the same for the two lots, while for 
the fourth period of the test, it was less for Lot III than for Lot I. 
During the first period, Lot II received a slightly larger amount of 
tankage than Lot I. After this time their allowance of tankage was 
less than that for either of the other two lots. 
For the first three periods the lots which received the greater 
amounts of tankage gained at a higher rate and required less feed 
per unit of gain than those which received smaller amounts of 
tankage. 
TABLE V.-EXPERIMENT II: METHODS OF PROPORTIONING TANKAGE 
(Feeding period divided into four parts of 4 weeks each) 
FIRST PERIOD-
Average daily gain ............................ pounds .. 
Average daily feed per pig: 
Com .......................................... do ... . 
Tankage, ................................... do ... . 
Total ......................................... do ... . 
Peed consumed per pound gain: 
Corn ................•........................ do ... . 
Tankage ...................................... do ... . 
Total ......................................... do .. . 
Cost of feed per pound gain* ..................... cents .. 
SECOND PERIOD-
Average daily gain ............................ pounds .. 
Average daily feed per pig: 
Corn ......................................... do .. .. 
Tankage ..................................... do ... . 
Total. ....................................... do ... . 
Peed consumed per pound gain: 
Corn .......................................... do .. .. 
Tankage............. .. .. . . .. . .. .. .......... do .. .. 
Total ......................................... do ... . 
Cost of feed per pound gain ...................... cents .. 
THIRD PERIOD-
Average daily gain ........................... pounds .. 
Average daily feed per pig: 
Com .......................................... do .. .. 
Tankage ...................................... do ... . 
Total. ......................................... do ... . 
Peed consumed per pound gain: 
Com .......................................... do .. .. 
Tankage ...................................... do ... . 
Total .......................................... do .. .. 
Cost of feed per potmd gain •.•................... cents .. 
FoURTH PERIOD-
Average daily gain ............................ pounds .. 
Average daily feed per pig: 
Com .......................................... do .. .. 
Tankage ..................................... do .. .. 
Total ......................................... do .. .. 
Feed consumed per pound gain: 
Com .......................................... do ... . 
:j:~f~~~~·. ·.: ·. ·:. ·. ·. ·. ·. ·::. ·. ·. ·. ·:. ·. ·. ·. ·. ·. ·. ·. ·. ·::. ·::. ·. ·. ·. ·. J~::: : 
Cost offeed. per pound gain ...................... cents .. 
* Sca.le of prices given on page 5. 
Loti 
Corn, 8; 
tankage, 1 
0.931 
2. 766 
.346 
3.112 
2.971 
.371 
3.343 
4.641 
1.375 
4.055 
.507 
4.562 
2.949 
.369 
3.318 
4.609 
1.679 
5.397 
.679 
6.072 
3.215 
.402 
3.617 
5.024 
1.607 
6.107 
.763 
6.870 
3-800 
.475 
4.275 
5.937 
i 
Lot II ! 
Corn; tankage,! Lot III 
%pound 1Corn; tankage, 
daily /20 to 5 percent 
0.987 1.025 
2.737 2.490 
.375 .559 (20-17 %) 
3.112 3.049 
2.774 2.430 
.380 .546 
3.154 2.976 
4.417 4.402 
1.326 1.429 
4.094 3.925 
.375 . 660 (16-13 %) 
4.469 4.585 
3.087 2.747 
.283 .462 
3.370 3.209 
4.566 4.589 
1.411 1.567 
5.116 5.405 
.375 . 631 (12-9 %) 
5.491 6.036 
3.627 3.449 
.266 .402 
3.892 3.852 
5.199 5.316 
1.643 1.701 
6.143 6.418 
.375 .444 (8-5 %) 
6.518 6.862 
3.739 3.773 
.228 .261 
3.967 4 034 
5.244 5.369 
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EXPERIMENT III 
In the third experiment two lots of four pigs each were used. 
These were larger at the beginning of the trial than the pigs in 
Experiments I and II, averaging almost 75 pounds at the time they 
were placed on feed. After weaning they had been allowed free 
range of a bluegrass pasture, and had been fed a ration of corn, 8 
parts, and tankage, 1 part. The experiment began October 17, 
1911, and ended February 6, 1912, a period of 16 weeks. Lot I was 
fed corn, 8 parts, and tankage, 1 part. The tankage for Lot II 
decreased from 20 percent to 5 percent of the ration fed. The 
results of the experiment are shown in Table VI. 
TABLE VI.-EXPERIMENT III: METHODS OF PROPORTIONING 
TANKAGE 
Average initial weight ................................ ,pounds .. 
Average final weight ....................................... do .. . 
Total gain .................................................. do ... . 
Average daily gain ........................................ do ... . 
Feed consumed: 
Com ................................................... do ••.. 
Supplement ................... , ....................... do .. .. 
Tota! ................................................. do ... . 
.A. verage daily feed per pig; 
Com .................................................. do ... . 
Supplement ........................................... do .. .. 
Total ................................................. do .. .. 
Feed consumed per pound gain ............................. do .. .. 
Cost of feed per pound gain* ............................... cents .. 
*Scale of prices given on page 5. 
Lot I 
Com,S; 
tankage, 1 
75.375 
225.0 
598.5 
1.335 
2093.76 
261.72 
2355.48 
4.674 
.584 
5.258 
3.936 
5.466 
Lot 11 
Com: tankage, de-
creasing !rom 20 
to 5 percent 
74.5 
207.25 
531.0 
1.19 
1899.48 
235.768 
2135.248 
4.24 
.526 
4. 766 
4,021 
5.581 
It will be noted that in this case the use of corn and tankage in 
constant proportion produced not only larger but also more economi-
cal gains than resulted from the use of tankage in decreasing per-
centages. This is just the opposite of the results obtained with the 
younger pigs in Experiment II. The rate of gain was 0.15 pound 
more per day for the pigs fed a definite proportion of tankage, and 
the saving in feed was 8.5 pounds per 100 pounds gain. 
Table VII gives a summary of the test in periods of 4 weeks 
each. Knowing the results of the first and second experiments, one 
would have expected Lot II, receiving the narrower ration for the 
first period, to have made the more rapid gains of the two lots dur-
ing that time. Such, however, was not the case. For the first 4 
weeks the average daily feed consumed per pig, the rate of gain and 
the feed required per unit of gain were in favor of Lot I. This was 
also true of the second and third periods, but the differences in the 
rate of gain and in the feed requirement per unit of gain decreased 
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for each period. For the fourth period the difference in the rate of 
gain was still smaller, but remained in favor of Lot I. For this 
period, however, Lot II consumed fewer pounds of feed per pound 
of gain produced than Lot I. 
TABLE VII.-EXPERIMENT III: METHODS OF PROPORTIONING 
TANKAGE 
(Feeding period divided into four parts of 4 weeks each) 
FIRST PERIOD-
Average daily gain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... pounds .. 
Average daily Iced per pig: 
Corn ...................................................... do .. .. 
Tankage ................................................ do ... . 
Total ..................................................... do ... . 
Feed per pound gain: 
Com ...................................................... do ... . 
TanJrage ................................................. do .. .. 
Total .................................................... do ... . 
Cost of feed per pound gain~ ................................. cents .. 
SECOND PERIOD-
Average dail.'\..,. gain ........................................ pounclR •. 
Average daily feed per pig: 
Corn .................................................... do .. .. 
"l"~ankage ........•......................................... do ... . 
Total ................................................... do .. .. 
Feed per pound gain: 
Corn ...................................................... do .. .. 
Tankage ................................................. do ... . 
Total ..................................................... do .. .. 
CoRt of feed per pound gain .................................. cents .. 
THIRD PERIOD-
Average daily gain ........................................ pounds .. 
Average daily feed per pig: 
Corn ..................................................... do .. .. 
Tankage ............................................... do .. .. 
Total ..................................................... do .. .. 
Feed per pound gain: 
Corn ..................................................... do .. .. 
Tankage .................................................. do ... . 
Total. ................................................... do .. .. 
Cost offecd per pound gain .................................. cents .. 
FouRTH PERIOD-
Average daily gain........... . . . . . .. . . . . . . .. . . . .. .. . . .... pounds .. 
Average daily feed per pig: 
Com ...................................................... do ... . 
Tankage ................................................. do ... . 
Total .................................................... do .. .. 
Feed per pound gain: 
Com ...................................................... do .. .. 
Tankage ................................................ do .. .. 
Total .................................................... do .. .. 
Cost of feed per pound gain ................................. cents .. 
*Scale of prices given on page 5. 
Corn; 
Corn, 8; tankage, 20 to 
tanl<age, 1 5 percent of 
0.911 
3.075 
.384 
3.460 
3.377 
.422 
3.799 
5.276 
1.237 
3.956 
.495 
4.451 
3.199 
.400 
3.599 
4.999 
1.469 
5.179 
.647 
5.826 
3.526 
.441 
3.967 
5.509 
1.728 
6.484 
.811 
7.295 
3.753 
.469 
4.222 
5.864 
ration 
0.683 
2.472 
• 561 (20-17 %) 
3.033 
3.620 
.821 
4.441 
6.577 
1.045 
3.275 
.551 (16-13 %) 
3.826 
3.135 
.527 
3.662 
5.236 
1.321 
4. 761 
.551 (12-9 %) 
5.312 
3.603 
.417 
4.020 
5.547 
1.692 
6.451 
.442 (8-5 %) 
6.893 
3.813 
.261 
4.074 
5.418 
METHODS OF PROPORTIONING DIFFERENT AMOUNTS OF TANKAGE 
EXPERIMENT IV 
This experiment was conducted for the purpose of comparing 
various proportions of corn and tankage when the supplement was 
fed in a constant proportion and when fed in decreasing percentages 
as the feeding period advanced. The intention was to feed 50 per-
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cent as much tankage in the medium rations and 25 percent as much 
in the wide rations as was fed in the narrow rations, and also to feed 
the same (or nearly the same) total amounts of tankage in the two 
narrow, in the two medium, and in the two wide rations, regardless 
of whether it was fed in a constant proportion or in a decreasing 
percentage. While it was almost impossible to feed the exact 
amounts as planned, the actual quantities fed approximated the 
amounts that it was planned to feed. Thirty pigs which averaged 
47 pounds at the beginning of the test were divided into six uniform 
lots and fed as shown in Table VIII. The test lasted from January 
8 to May 28, 1913, a period of 20 weeks. 
TABLE VIII.-EXPERIMENT IV: METHODS OF PROPORTIONING 
DIFFERENT AMOUNTS OF TANKAGE 
Lot 1 Lot II J..ot III Lot IV Lot v Lot VI 
Com, Corn, Corn, Corn; Com; Com; 
83.6; 91.17 94.97 per- tan]{ age, tang age~ tankage, 
tankage, percent cent; 32.7 to 16.4 to 6 8.2 to 3 
16.94 per- tankage, tankage, 13.8 per- percent percent 
cent 8.83 per- 5.03 per- cent of of ration of ration 
cent cent ration 
----------------
.Average initial weight ......... pounds .. 47.2 47.3 46.6 46.9 46.9 47.8 
.Average final weight ............... do .... 256.125 253.875 222.0 230.25 236.25 248.125 
Total gain"' ......................... do .... 915.0 862.0 757.0 798.0 827.0 832.0 
.Average daily gain ................. do .... 1.39 1.34 1.15 1.27 1.28 1.29 
Feed consumed: 
Corn ............................. do .... 3047.0 3123.50 2933.25 2636.30 2996.9 3209.45 
Supplement ..................... do .... 621.6 302.68 155.40 602.84 311.5 155.75 
Total .......................... do .... 3668.6 3426.18 3088.65 3239.14 3308.4 3365.20 
.Average daily feed per pig: 
4.63 4.85 4.458 4.211 4.653 4.983 Corn ............................. do .... 
Supplement ..................... do .... .945 .47 .236 .963 .484 .242 
Total ........................... de .... 5.57 5.32 4.694 5.174 5.137 5.225 
Feed consumed per pound gain: 
3.33 3.624 3.875 3.304 3.624 3.858 Corn ............................. do .... 
Supplement ................... .do .... .679 .351 .205 • 755 .377 .187 
Total ..... , ......... , ........... do .... 4.ooq 3.975 4.080 4.059 4.001 4.045 
Cost of feed per potmd gaint ....... cent5 .. &.M 5.407 5.357 6.018 5.471 5.290 
*March 15, pig taken out of Lot IV, weio•ht 104.5 lb.; April 2, pig taken out of Lot II, 
weight 83 lb.; Lot Y, weight 116 lb.; Lot vI, weight 78.5 lb. April 16, pig taken out of 
Lot I, weight 126.5 lb.; Lot Ill, weight 102 lb. 
tScale of prices given on page 5. 
The average daily gains for the six lots ranged from 1.15 
pounds for the pigs that were fed a ration containing 5.03 percent 
of tankage to 1.39 pounds for those fed a ration containing 16.94 
percent of tankage. The rate of gain was higher for Lot I than for 
Lot IV, and for Lot II than for Lot V. Lot VI, however, gained 
more rapidly than Lot III. 
Lot II, fed 10.3 parts of corn to one part of tankage, required 
less feed per unit of gain than any of the other lots. Lot V, which 
received 9.6 parts of corn to 1 part of tankage, but was fed the tank-
age in decreasing amounts from 16.4 to 6 percent of the ration, 
made the second best gains per unit of total feed consumed. With 
the prices given, Lots III and VI made slightly cheaper gains than 
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the other lots. The smaller amounts of tankage consumed by Lot 
III proved to be sufficient to more than offset their slower rate of 
gain and higher feed requirement per unit of gain. The additional 
labor, risk, interest and danger of unfavorable market fluctuations 
in keeping the hogs a greater length of time would partly counter-
balance the lower cost of production. 
When both the cost of gains and feed required per unit of gain 
are considered, Lots I and IV made the poorest showing of all 
the lots in the test. Lot III required but 7.1 pounds more feed per 
100 pounds gain than Lot I, and Lot VI required 1.4 pounds less feed 
per 100 pounds gain than Lot IV. Lots III and VI received only one-
fourth as much tankage as Lots I and IV, making their rations much 
cheaper. 
Of the two rations containing the smallest proportions of tank-
age, it proved to be more economical to feed a relatively larger 
amount of tankage at first and gradually to decrease the percentage 
as the pigs became older than to feed a definite percentage of tank-
age throughout the experiment. The medium and narrow rations 
gave results slightly in favor of feeding tankage in constant pro-
portions. 
In Table IX the total feeding period is divided into five periods 
of 4 weeks each. This allows an opportunity for a study of the re-
sults obtained at different stages of the fattening period. While 
the pigs were young, the rate and economy of gains we1·e usually in 
favor of the lots which received the rations containing the larger 
percentages of tankage. It will also be noted that for pigs of the 
same age a decrease in the feed requirement per unit of gain was, 
as a rule, directly associated with an increase in the rate of gain. 
An average of all the lots shows an increase for each successive 
period in the rate of gain and in the feed requirement per unit of 
gain in live weight. The average gain was 0.779, 1.076, 1.349, 1.572 
and 1.704 pounds daily per pig. The average amount of feed re-
quired to produce a pound of gain during each successive period was 
3.485, 3.924, 4.004, 4.215 and 4.268 pounds, respectively. 
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TABLE IX.-EXPERIMENT IV: METHODS OF PROPORTIONING 
DIFFERENT AMOUNTS OF TANKAGE 
(Feeding period divided into five parts of 4 weeks each) 
-
-
I 
Lot I Lot II Lot III Lot IV Lot v Lot VI 
Corn, Corn, Com, Corn; Corn; Corn; 
83.06%; 91.17% 94.97 %; tankage, tankage, tankage 
tanlrage, tankage, tan]{age, 32.7 to 16.4 to 8.2 to 
16.94% 8.83% 5.03% 13.8% of 6% of 3% of 
ration ration ration 
----- ---- ------·---
------
FIRST PERioD-
Tankage in the ution ........ percent .. 17.9 9.8 4.8 26.4 14.4 7.1 
A vcrage daily gain ............ pounds .. .83 • 73 .67 .95 • 77 .72 
Average daily feed per pig ........ do .... 2.853 2.61 3.647 2.884 2.640 2.657 
Feed per pound gain: 
Com .......................... do .... 2.815 3.233 3. 753 2.227 2.943 3.420 
Tankat,>"e ..................... do .... .613 .350 .190 . 797 .495 .263 
Total. ......................... do .... 3.428 3.583 3.943 3.024 3.438 3.684 
Cost of feed per pound gain" ..... cents .. 5.052 4.916 5.166 4.776 4.916 4.934 
SECOND PERIOD-
Tankage in the ration •....... percent. 16.1 8.8 4.7 23.4 11.5 5.9 
Average daily gain ........... pounds .. 1.150 1.093 .996 1.093 1.080 I 1.046 Average daily feed per pig ........ do .... 4.604 4.188 3.965 4.189 4.269 4.120 
Feed per pound gain: I 
Com .......................... do .... 3.360 3.493 3.794 2.936 3.503 I 3.703 Tankage ...................... do .... .643 .339 .186 .897 .454 .234 
Total ......................... do .... 4.004 3.832 3.980 3.833 3.958 I 3.937 
<Cost of feed per pound gain ...... cents. 5.809 5.213 5.206 5.259 5.515 
I 
5.214 
'T:S:IRD PERIOD- I Tankage in the ration ......... percent. 16.3 8.9 5.2 19.9 10.3 5.1 
Average daily gain ..... . . . .. . pound~ .. 1.639 1.343 1.043 1.508 1.343 1.246 
Average daily feed per pig. ...... do ... 5.966 5.464 4.662 5.559 5.398 5.415 
Feed per pound gain: 
Com .................... ...... do .... 3.048 3.707 4.238 2.951 3.606 4.122 
Tankage ..................... do ... .592 .361 .233 . 735 .413 .223 
Total .......................... do .... 3.640 4.069 4.471 3.686 4.020 4.344 
Cost of feed per pound gain ...... cents .. 5.289 5.537 5.879 5.526 5.541 5.709 
FOURTH PERIOD-
I Tankage in the ration ........ percent .. 16.6 8.5 5.2 15.3 7.9 I 3.7 Average daily gain ........... pound• .. 1.508 1. 736 1.480 1.428 1.670 ! 1.826 Average daily feed per pig ........ do .... 7.192 7.087 5. 723 6.913 6.679 I 7.040 Feed per pound gain:. 
Com .......................... do ... 3.976 3.735 3.665 4.097 3.683 3. 710 
Tankage ...................... do .... • 793 .346 .202 • 742 .317 .145 
Total .......................... do ... 4.769 4.081 3.867 4.839 4.000 3.855 
Ccst of feed per pound gain ...... cents. 6.953 5.533 5.086 6.976 5.397 5.001 
FIFTH PERIOD-
I 
Tankage in the ration ........ percent .. 18.1 8.7 5.1 13.2 6.3 3.0 
Average daily gain ..... ...... pounds .. 1.946 2.004 1. 705 1.433 1.728 I 1.835 Average daily feed per pig ........ do .... 7.885 8.177 7.045 7.112 7.477 7. 766 Feed per pound gain: 
Corn .................. ........ do .... 3.316 3. 723 
I 
3.921 4.307 4.056 4.105 
Tankage •............. ....... do .... • 735 .357 .210 .656 .272 .128 
Total ......................... do .... 4.051 4.080 4.131 4.963 4.328 4.233 
Cost of feed per pound gain ...... cents .. 5.980 5.545 5.425 7.023 5.747 5.450 
• Scale of prices g1ven on page 5. 
COMPARISONS OF VARIOUS PROPORTIONS OF SUPPLEMENTS 
EXPERIMENT V 
In an experiment conducted to compare tankage, soybeans and 
linseed oilmeal as supplements to corn, and to compare rations con-
taining various proportions of corn and soybeans and of corn and 
tankage, eight uniform lots of five pigs each, approximately 6 
months of age when the experiment began, were fed from November 
17, 1909, to February 9, 1910 (84 days) on the rations given below: 
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Lot I: Corn alone 
Lot II: Corn, 2 parts; soybeans, 1 part 
Lot III: Corn, 5 parts; soybeans, 1 part 
Lot IV: Corn, 11 parts; soybeans, 1 part 
Lot V: Corn, 4 parts; tankage, 1 part 
Lot VI: Corn, 9 parts; tankage, 1 part 
Lot VII: Corn, 19 parts; tankage, 1 part 
Lot VIII: Corn, 5 parts; linseed oilmeal, 1 part 
The pigs used were thrifty, well-grown, purebred Durocs which 
averaged 144.9 pounds at the beginning of the experiment. Before 
weaning these pigs had received corn, middlings, tankage and skim-
milk. During the summer they were allowed to run on bluegrass 
and were given a ration of corn, 8 parts; tankage, 1 part. 
The composition of the feeds used was determined by the De-
partment of Chemistry with the results as shown in Table I, page 5. 
Table X shows the results secured from the various rations. 
Owing to the fact that the pigs were well grown at the begin-
ning of the test, better results than usual were obtained from the 
use of corn alone. Other trials conducted with younger pigs show 
a greater difference in the rate and economy of gains from the use 
of rations of corn alone and of those containing some supplemental 
protein feed. The pigs fed com alone made the smallest gain of all 
the lots. They ate less corn than the pigs fed a ration containing 
10 percent of tankage, the addition of which resulted in a 36.2-
percent increase in rate of gain. The pigs fed corn, 9; tankage, 1, 
gained more rapidly and required less feed per unit of gain than 
those fed any of the other rations. 
In comparison with the rations of corn alone, an increase in the 
proportion of supplement fed increased the amount of supplemental 
feed required to replace a unit of corn. With the rations containing 
331fs, 16% and 81/s percent of ground soybeans, 78.035 pounds, 
73.684 pounds and 49.275 pounds, respectively, were needed to re-
place 100 pounds of the corn. Of the rations containing tankage, 
100 pounds of corn was replaced by 65.041 pounds, 46.512 pounds 
and 31.746 pounds of the tankage when the latter constituted 20, 10 
and 5 percent of the rations, respectively. When one part of linseed 
oilmeal to :five parts of corn was fed, 66.019 pounds of the linseed 
oilmeal replaced 100 pounds of corn. Because of the greater 
amount of nonnitrogenous nutrients they contain, when fed on a 
basis of approximately equal amounts of protein, soybeans and lin-
seed oilmeal have a higher feeding value per unit of protein than 
tankage. 
TABLE ~.-EXPERIMENT V: 
Average initial weight .............. pounds .. 
Average final weight. . . . . . . . . . . . . . ... do .. . 
Total gain .............................. do .. . 
Average daily gain ...................•. do ... . 
Feed consumed: 
Loti 
Corn alone 
140.9 
264.3 
617.0 
1.47 
Corn ................................ do.... 2731.0 
Supplement ......................... do ................. . 
Total ............................... do... 2731.0 
Average daily feed per pig; 
Corn ................................ do.... 6.5 
Supplement ......................... do ................. . 
Total. .............................. do.... 6.5 
Feed consumed per pound gain; 
Corn ................................ do.... 4.43 
Supplement ......................... do... .. .......... . 
Total .... , .......................... do .... 1 4.43 Cost offeed per pound gaint .......... ceuts.. 5.53 
I 
Lot II 
Com,2; 
soybeans, 1 
145.2 
291.8 
733.0 
1. 75 
1982.0 
991.0 
2973.0 
4.72 
2.36 
7.08 
2.70 
1.35 
4.05 
5.81 
*One hog taken out of lot February 1, weight 260.5 lb. 
tSoale of prices given on page 5. 
VARIOUS PROPORTIONS OF SUPPLEMENTS 
Lot III 
Corn, 5; 
soybeans, 1 
146.1 
281.8 
678.5 
1.62 
2361.0 
472.0 
2833.0 
5.62 
1.12 
6.74 
3.48 
.70 
4.18 
5.6 
Lot IV 
Corn, 11; 
wybeans,1 
145.6 
284.7 
695.5 
1.66 
2600.5 
236.5 
2837.0 
6.19 
.56 
6. 75 
3. 74 
,34 
4.08 
5 29 
Lot V 
Cora, 4; 
tankage, 1 
145.3 
303.0 
788.5 
1.88 
2525.0 
631.25 
3156.25 
6.01 
1.50 
7.51 
3.20 
.80 
4.00 
6.00 
Lot VI 
Corn, 9; 
tanlrage, 1 
144.4 
312.5 
840.5 
2.0 
3000.5 
333.5 
3334.0 
7.14 
.79 
7.93 
3.57 
.40 
3.97 
5.45 
Lot VII 
Corn, 19: 
tanlrage. 1 
145.8 
303.2 
787.0 
1.87 
2990.5 
157.5 
3148.0 
7.12 
.37 
7.49 
3.80 
.20 
4.00 
5.25 
Lot VIII 
Corn, 5; 
linseed oil-
mea!, I 
145.7 
*307.5 
762.0 
1.85 
2593.5 
518.5 
3112.0 
6.29 
1.26 
7.55 
3,40 
,68 
4.08 
5.48 
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The rations of corn and soybeans were less palatable than those 
that contained tankage or linseed oilmeal as supplements. The 
pigs that received corn and soybeans required, on the average, 
slightly more feed per unit of gain than those that received corn and 
tankage. Rations of corn and linseed oilmeal and of corn and soy-
beans were about of equal efficiency so far as feed consumed per 
unit of gain was concerned, but the pigs fed linseed oilmeal con-
sumed more feed per day and made more rapid gains than those fed 
soybeans. 
The three rations of corn and tankage produceq more rapid 
gains and showed a lower feed requirement per pound of gain than 
any of the other rations. The pigs fed corn, 9 parts, and tankage, 
1 part, consumed less feed per unit of gain than those fed corn, 4 
parts, and tankage, 1 part; or those fed 19 parts of corn to 1 part of 
tankage. 
TABLE XL-EXPERIMENT V: COST OF FEED PER 100 POUNDS GAIN 
Price of I Loti Lot II Lot lli LotlV Lot v Lot Vl Lot VII Lot VIII 
corn per Cont COl"'l, 2; Com, 5; Com,11; Com,4; Corn, 9; Com, 19; Corn, 5; 
bu,hel alone BOY· RoybcanA, 1 soybeans, 1 tankage, 1 tank- tank· linseed beans, 1 age, 1 age, 1 oilmeal, 1 
$0.56 $ 4.43 $ 5.54 $ 4.95 $ 4.45 $ 5.60 $ 4.77 $4.40 $ 4.83 
.70 5.54 6.21 5.82 5.39 6.40 5.66 5.35 5.68 
.84 6.65 6.89 6.69 6.32 7.20 6.56 6.30 6.53 
.98 7. 75 7.56 7.56 7.26 8.00 7.45 7.25 7.38 
1.12 8.86 8.24 8.43 8.19 8.80 8.34 8.20 8.23 
1.26 9.97 8. 91 9.30 9.13 9.60 9.23 9.15 9.08 
1.40 11.08 9.59 10.17 10.06 10.40 10.13 10.10 9.93 
1.54 I 12.18 10.26 11.04 11.00 11.20 11.02 11.05 10.78 1.68 
I 
13.29 10.94 11.91 11.93 12.00 11.91 12.00 11.63 
Table XI shows the cost of feed per 100 pounds gain for the 
various lots with the prices of ground soybeans, linseed oilmeal and 
tankage at $42, $42 and $60 per ton, respectively, and the price of 
corn ranging from 56 cents to $1.68 per bushel. Since the hogs u~ed 
in the experiment averaged 144.9 pounds at the beginning of the 
test, those fed corn alone made, in comparison with those fed some 
supplemental feed in addition to corn, a much better showing than 
has been secured from similar comparisons with younger pigs. 
With corn valued at the lower prices the use of a ration of corn 
alone resulted in cheaper gains than did some of the rations contain-
ing the supplemental feeds, especially those carrying the larger 
proportions of such feeds. It should be remembered that supple-
ments are likely to be cheap when corn is cheap and that it will often 
pay to use at least a small amount of a feed of this kind even with 
low-priced corn and with hogs of the age used in this experiment. 
TABLE XU. -EXPERIMENT V: SHOWING DIFFERENCE PER LOT BETWEEN THE COST OF FEED AND 
THE SELLING PRICE OF GAINS PRODUCED-x· 
Value of gain tninu!l cost of feed 
Corn 42 cents per bushel Corn 56 cents per bushel Corn 70 cents per bushel Corn 84 cents per bushel 
Hogs Ration per cwt. 
Tankage per ton Tanlrage per ton Tanlrage per ton Tankage per ton 
$42 I $48 $54 $42 $48 $54 $42 $48 $54 $42 $48 $54 
---
----------
r Corn alone . ................ $16.520 $16.520 $16.520 $ 9.687 $ 9.687 $ 9.687 $ 2.854 $ 2.854 $ 2.854 $--3.980 $--3.980 $-3,980 
$6 Corn, 4; tankage, 1. ....... 15.139 13.247 11.354 8.831 6.939 5.046 2.523 .631 -1.262 -3.785 -5.677 -7.570 1 Com, 9; tankage, 1. ...... 20.865 19.857 18.848 13.364 12.355 !1.347 5.862 4.854 3.845 -1.639 -2.648 --3.656 
Corn, 19: tankage, 1. ...... 21.485 21.013 20.541 14.. 009 13.536 13.064 6.532 6.060 5.588 - .944 -1.417 -1 889 
I Corn alone ................. 2Z.690 22.690 22.690 15.857 15.857 15.857 ' 9.024 9.024 9.024 2.190 2.190 2.190 
$7 i Com, 4; tankage, 1.. . . . 23.024. 21. 132 19.239 16.716 14.824 12.931 10.408 8.516 6.623 4.100 2.208 .315 Corn, 9; tankage, 1. .. 29.270 28.262 27.253 21.769 20.760 19.752 14.267 13.259 12.250 6. 766 5. 757 4.749 
_ Com, 19; tankage, I. .... 29.355 28.883 28.411 21.879 21.406 20.934 14.402 13.930 13.458 6.926 6.453 5.981 
{ Corn alone .............. 28.860 28.860 28.860 22.027 22.027 22.027 15.194 15.194 15.194 8.360 8.360 8.360 
$8 Corn, 4; tanlrage, 1 ... 39.909 29.017 27.124 24.601 22.709 20.816 18.293 16.401 14.508 11.985 10.093 8.200 Com. 9; tankage, I. . . . . .17,675 36.667 35.658 30.174 29.165 28.157 22.672 21.664 20.655 15,171 14.162 13.154 
Com, 19; tankage, 1 . ... 37.225 I 36. 753 36.281 29. 749 29.276 28.804 22.272 21.800 21.328 14.796 14.323 13.851 
{ Com alone.... .. .. .. .. .. 35.030 I 35.030 35.030 28.197 28.197 28.197 21.364 21.364 21.364 14.530 14.530 14.530 
$9 Com, 4; tankage, 1. .. 38.794 I 36.902 35.009 32.486 30.594 28.701 26.178 24.286 22.393 19.870 17.978 16.085 Com, 9; tankage, I.. . 46.080 45.072 44.063 38.5i9 37.570 '"~I 31.077 30.069 29.060 23.576 22.567 21.559 Com, 19; tanlrage, 1. ... 45.095 I 44.623 44.151 37.619 37.146 36.674 30.142 29.670 29.198 22.666 22.193 21.721 I Com alone. ............. 41.200 41.200 41.200 34.367 34.367 34.367 27.534 27.534 27.534 20.700 20.700 20.700 
$10 i Corn, 4; tankage, 1. .... 46.679 I 44.787 I 42.894 1 40.371 38.479 36.586 34.063 32.171 
I 
30.278 27.755 25.883 23.970 
Com, 9; tankage. ] ...... 54.485 53.477 j 52.468 I 46.984 45.979 44.967 ' 39.482 38.474 37.465 31.981 I 30.972 29.964 
L Corn, 19; tankage, 1. ... s2 965 , s2.493 . 52.021 1 45.489 45.016 44.544 38.012 37.540 37.068 30.536 I 30.063 29.591 I I ' 
-----
*Five pigs in each lot. Duration of test, 84 days. Average initial wei,;-ht 144.1 pounds. Average final weight 295.75 pounds. 
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Since profit is influenced by the rate of gain and the selling 
price of hogs, as well as by the cost of gains, rations which produce 
gains at the lowest cost do not necessarily produce the greatest 
profit. This is strikingly shown in Table XII, which gives the dif-
ference between the cost of feed and the selling price of the gains 
produced with the varying prices of feed and hogs as shown in the 
table. 
With corn at 42 cents per bushel, rations of corn, 9; tankage, 1; 
and of corn, 19; tankage, 1, proved more costly per unit of gain than 
one of corn alone, but the larger resulting rates of gain were suffi-
cient to make either of the former rations more profitable than the 
one of corn alone. 
That the relative price of corn and the supplemental feed used 
is a factor in determining the amount of supplement to feed in con-
nection with the corn is demonstrated by the fact that, with hogs 
selling at $8 per hundredweight, and tankage valued at $42 per ton, 
Lot VI, fed corn, 9; tankage, 1, returned a greater profit than Lot 
VII, fed corn, 19; tankage, 1, while the latter returned the greater 
profit when tankage was valued at $54 per ton. 
With (;Orn at 42 cents per bushel, tankage at $48 per ton, and 
hogs selling at $7 or less per hundredweight, it was more profitable 
to feed a ration of corn alone than one of 4 parts of corn to 1 part of 
tankage. When hogs were $8 per hundredweight or above, with 
other feed at the prices just mentioned, it was more profitable to 
feed the latter ration. This shows the influence the value of the 
increase in live weight has on the amount of supplement to feed for 
greatest net returns. 
As the price of corn approaches that of the supplemental feeds, 
it is more economical to use a greater amount of these feeds to the 
extent that such an addition will no longer result in reducing the 
feed requirement per unit of gain. 
Inasmuch as the increased effectiveness of the ration more 
than offsets its greater cost per unit of weight, it is more profitable 
in the feeding of younger pigs to use a larger proportion of supple-
mental feed than was found most profitable in this experiment. A 
study of the foregoing tables will emphasize the importance of con-
sidering carefully both cost and efficiency of feeds in the siillll!tion 
of a ration. The results secured in this experiment indicate that, 
when pigs are well grown at the beginning of the fattening period, 
only a small amount of supplemental feed is needed. 
TABLE XIII.-EXPERIMENT V: VARIOUS PROPORTIONS OF SUPPLEMENTS 
(Feeding period divided into three parts of 4 weeks each) 
FIRsT PERIOD-
Average daily gain. ........................................... pounds .. 
Average daily feed per pig 
Corn .......................................................... do .... 
Supplement .................................................. do .... 
Total ......................................................... do .... 
Feed consumed per pound gain: 
Com .......................................................... do .... 
Supplement ................................................... do .... 
Total ......................................................... do .... 
Cost of feed per pound gain* .................................... cents .. 
SECOND PERIOD-
Average daily gain ........................................... pounds .. 
Average daily feed per pig: 
Com ......................................................... do .... 
Supplement .................................................. do .... 
Total ......................................................... do .... 
Feed consumed per pound gain: 
Com ........................................................ do .... 
Supplement ................................................... do .... 
Total. ........................................................ do .... 
Cost affued per pound gain ...................................... cents .. 
THIRD PERIOD-
Average daily gain ............................................ pounds .. 
A varage daily feed per pig: 
Com .......................................................... do .... 
Supplement ................................................... do .... 
Total •.•..•••.•.••.•••••.•..•..•.••....••.•................... do .•.. 
Feed consumed per pound gain: 
Com ...•....•..••••.•••...•........•.....•.................••. do .... 
Supplement ................................................... do .... 
Total ......................................................... do .... 
Cost of feed per pound Jrain .................................... cents .. 
*Scale of prie9ll given on page 5. 
Loti 
Corn 
alone 
1.42 
6.279 
........... 
6.279 
4.417 
............ 
4.417 
5.521 
1.66 
6.786 
.. "6:786'" 
4.086 
............ 
4.086 
5.108 
1.32 
6.443 
............ 
6.443 
4.863 
.. '4:Si;3'" 
6.079 
~rr~~m~~rr~~v ~~n~~~ Com, 2; Corn, 5; Com, 11; Com, 4: Com, 9; Com, 19 
soybeans, 1 soybeans, 1 soybeans, 1 tankage, 1 tankage, 1 tankage, 1 
2.01 1.92 1.91 2.11 2.15 2.11 
5.029 5.851 6.282 5.659 6.602 6.986 
2.514 1.170 .571 1.415 .734 .368 
7.543 7.021 6.853 7.074 7.336 7.354 
2.501 3.051 3.282 2.681 3.076 3.310 
1.250 .610 .298 .670 .342 .174 
3.751 3.661 3.580 3.351 3.418 3.484 
5.376 I 4.912 4.639 I 5.026 4.700 I 4.573 
1.65 1.65 1.72 1.91 2.19 1.98 
4.700 5.929 6.584 6.451 7.708 7.858 
2.350 1.186 .599 1.613 .856 .414 
7.050 7.115 7.183 8.064 8.564 8.272 
2.855 3.585 
I 
3.817 3.376 
I 
3.526 3.964 
1.427 .717 .347 .844 .392 .209 
4.282 4.302 4.164 4.220 3.918 4.173 
6.137 5.772 5.396 6.330 5.388 5.478 
1.58 1.27 1.33 1.61 1.67 1.53 
4.429 5.083 5.710 5.926 7.123 6.518 
2.214 1.017 .519 1.481 .791 .343 
6.643 6.100 6.229 7.407 7.914 6.861 
2.805 3.987 4.297 3.679 4.262 4.264 
1.403 .797 .391 .920 .474 .224 
4.208 4.784 4.688 4.599 4.736 4.488 
6.032 6.418 6.075 6.899 6.513 5.890 
Lot VIII 
Corn, 5: 
linseed 
oilmeal, 1 
1.81 
5.530 
1.106 
6.636 
3.048 
.610 
3.658 
4.908 
1.83 
6.661 
1.332 
7.993 
3.643 
.729 
4.372 
5.866 
1.91 
6.717 
1.343 
8.060 
3.519 
.704 
4.223 
5.666 
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In Table XIII, Experiment V has been divided into three periods 
of 4 weeks each. This furnishes an opportunity for the study of the 
relative values of the various rations at different stages of the fat-
tening period. 
The most striking feature brought out by this table is the good 
results obtained from the use of corn alone for the first 8 weeks of 
the experiment. During the second 4-week period, the feed require-
ment per unit of gain for the corn-fed pigs was lower than that for 
any of the others with the exception of those which received 9 parts 
of corn to 1 part o.f tankage. The feed required per unit of gain by 
the pigs of Lot I was less for the second period than for the first. 
During the third period, however, they required more feed per 
pound of gain than any of the other lots and, with the exception of 
Lot III, made slower gains. When fed to well-developed hogs, corn 
alone will produce good gains for a short time; but, if the feeding 
is to be continued for any great length of time, corn should gen-
erally be supplemented with a small amount of some feed rich in 
protein and mineral matter. The results obtained from the other 
rations vary less from period to period. Lots II and VI consumed 
less feed per pound of gain during the third period than they did 
during the second. As the fattening period advanced, less feed was 
consumed daily per hundred pounds of live weight. 
Of the pigs which received corn and soybeans, the proportion of 
2 to 1 resulted in the largest gains for the first 4-week period, but 
the most feed per pound of gain was required. The proportion of 11 
parts of corn to 1 part of soybeans resulted in a lower feed require-
ment per unit of gain in both the first and second 4-week periods, 
and, in the latter instance, resulted in the most rapid gains. For 
the third period the pigs fed the proportion of 2 parts of corn to 1 
part of soybeans again made the most rapid gains and this time 
their feed consumption per pound of gain was less than that for the 
pigs fed proportions of 5 to 1 and 11 to 1. All the differences are 
too slight to be of certain importance, excepting to show the ex-
travagance of feeding too much of high-priced supplements. 
Of the pigs fed corn and tankage, those given the ration con-
taining 10 percent of tankage gained at a higher rate for all three 
periods than any of the other lots. For the first period the pigs fed 
the narrow, for the second period those fed the medium and for the 
third period those fed the wide ration required the least feed to pro-
duce a unit of gain. For the entire 84 days the rate of gain and 
amount of feed consumed per unit of gain were both in favor of the 
ration containing 10 percent of tankage. 
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In a comparison of the various supplements, tankage was most 
consistent in producing economical gains. The ration containing 
soybeans gave excellent results for a time, but became relatively 
less effective as the experiment progressed. Linseed oilmeal, on 
the other hand, gave poor results at the beginning of the experi-
ment, but developed from the next lowest rate of gain in the first 
period to the highest in the last. The average daily feed consumed 
by the pigs fed corn and linseed oilmeal decreased from 3.881 per-
cent of the live weight for the first period to 2.958 percent of the 
live weight for the third period, while that of the corn and tankage 
fed pigs decreased from 4.208 to 2. 736 percent of the live weight. 
RELATIVE AMOUNTS OF CORN AND TANKAGE CONSUMED 
BY SELF-FED PIGS 
EXPERIMENT VI 
In an experiment in which a lot of six crossbred Duroc-Tam-
worth pigs, 3 months of age and averaging 71.75 pounds in weight 
when the experiment began, was fed corn and tankage in a self-
feeder for a period of 14 weeks, the following results were obtained: 
Initial weight, December 8, 1914 .................. . 
Final weight, March 16, 1915 ..................... . 
Average daily gain .............................. . 
Corn consumed ................................. . 
Tankage consumed .............................. . 
Total feed consumed ............................. . 
Corn per pound gain ............................. . 
Tankage per pound gain ......................... . 
Total feed per pound gain ............. , , ... , .... . 
Pound!:l. 
430.5 
1,313.0 
1.5 
3,180.9 
260.0 
3,440.9 
3.6 
.29 
3.89 
TABLE XIV.-EXPERIMENT VI: WEEKLY PERCENTAGE 
OF TANKAGE CONSUMED 
Percentage of tankage 
Week of test in the ration 
1 ..................................... 14.6 
2 ..................................... 16.9 
3 .............•.................•..... 19.0 
4 ..................................... 17.9 
5 ..................................... 11.1 
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 
7 .................................... 6.0 
8 ..................................... 5.5 
9 .................................... 5.8 
10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 
11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.3 
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 
13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.6 
14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.3 
The pigs ate as an average for 14 weeks 12.4 parts of corn to 1 
part of tankage. On a weekly basis the percentage of tankage 
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gradually increased during the first 3 weeks from 14.6 to 19 percent 
of the ration. At that time the pigs averaged 85.9 pounds in weight. 
During the next 3 weeks the percentage rapidly dropped to 5 per-
cent. For the last 8 weeks of the test, with one exception, the 
amount of tankage in the ration varied less than 2 percent. Table 
XIV shows the weekly percentage of tankage consumed, while Dia-
gram I shows the parts of corn to one part of tankage in the weekly 
feed consumed. 
Parlscorn 
to 1 part 
tankage 
24 
20 
16 
12 
8 
--
Week of 1est 1 2 
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3 4 
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Diagram I.-Showing parts of corn to one part of tankage in weeki y feed consumed 
by self-fed pigs of Experiment Vl 
The data for only the one lot are presented for the purpose of 
showing the percentages of corn and tankage that were consumed 
by the self-fed pigs in dry lot. The results of the entire experiment 
comparing self- and hand-feeding will be published after further 
tests have been conducted. 
SKIMMILK AS A SUPPLEMENT TO CORN 
The composition of skimmilk gives it a high value for the pro-
duction of muscle and bone and makes it especially suitable to feed 
in connection with corn to growing pigs. As shown by the analysis 
given in Table I, on a dry-matter basis, it carries approximately 
34.9 percent of crude protein and 7.9 percent of ash, or mineral 
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matter. During 1915 and 1916, three experiments were conducted 
for the purpose of comparing various proportions of skimmilk as a 
supplement to corn in dry-lot feeding. 
EXPERIMENT VII 
The pigs used in the first experiment were a little less than 4 
months old at the beginning of the feeding period and averaged 58 
pounds in weight at that time. Until then they had received a 
ration of corn, 14 parts ; linseed oilmeal, 4 parts; and tankage, 1 
part. The five lots were fed as follows : 
Lot I: Corn, 9; tankage 1 
Lot II: Corn, 1; skimmilk, 1 
Lot III: Corn, 1; skim milk, 3 
Lot IV: Corn, 1; skimmilk, 5 
Lot V: Corn and skimmilk, both ad libitum 
The test began January 20 and was continued until March 31, 
1915, a period of 70 days. At the end of 7 weeks, one pig was taken 
out of each lot. The results of this experiment are shown in Table 
XV. The feeds which in this and the following experiments are 
designated as having been fed ad libitum were not accessible at all 
times, but were fed at regular hours, the pigs being given all they 
would consume within 2 hours. Of the rations so designated, skim-
milk was fed three times daily and the corn twice daily. No skim-
milk was fed at noon on weigh days. 
TABLE XV.-EXPERIMENT VII: VARIOUS PROPORTIONS OF 
CORN AND SKIMMILK 
Lot I Lot II Lot III Lot IV Lot V Com and Corn, 9; Corn; 1; Com, 1; Corn, 1; skim milk, tankage, 1 skimmi!k,1 -;kimmilk,3 okimmilk,5 ad libitum 
Average initial weight ........... pounds .. 56.7 61.7 59.3 54.6 58.4 
Average final weight .............. do .... 125.375 155.0 133.125 149.5 178.5 
Total gain .......................... do ... 273.0 381.5 337.0 399.5 512.5 
Average daily gain ........ ........ do .... .83 1.16 1.024 1.213 1.558 
Feed consumed: 
Com .................... ....... do .... 1062.9 1227.0 896.0 870.5 871.0 
Supplement ..................... do .... 118.1 1227.0 2688.0 4352.5 8190.0 
Total ........................... do .... 1181.0 2454.0 3584.0 5223.0 9061.0 
A vel age daily feed per pig: 
Com ............................ do .... 3.231 3. 729 2. 723 2.646 2.647 
Supplement ..................... do .... .359 3. 729 8.17 13.229 24.894 
Total ........................... do .... 3.59 7.459 10.894 15.875 27.541 
Feed per pound gain: 
Com ............................. do .... 3.893 3.216 2.659 2.179 1. 70 
Supplement ..................... do .... .433 3.216 7.976 10.895 15.98 
Total ........................... do .... 4.326 6.432 10.635 13.074 17.68 
Nutrientst per pound gain: 
Nonnitrogenous nutrients:!: ..... do .... 3.502 2.777 2.581 2.349 2.234 
Protein....... . .. .. .. .. . .. ...... do .... .399 .404 .511 .563 .688 
Total. .......................... do .... 3.901 3.181 3.092 2.912 2.922 
Cost of feed per pound gain§ ...... cents .. 5.948 4.663 4.918 4.903 5.320 
*One pig taken out of each lot March 10. Lot I, 55 lb.; Lot II, 70 lb.; Lot III, 101 lb. 
Lot IV, 74.5 lb.; and Lot V, 90.5 lb. 
tNutrients determined from analyses of corn and tankage for Experiment V, and milk 
from analysis for Experiments VIII and IX. 
*Nonnitrogenous nutrient=earbohydrates plus (fat X 2.25). 
§Table of prices given on page 5. 
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In this and the following experiments, the total nutrients re-
quired to produce a pound of gain are shown for the purpose of giv-
ing a further basis of comparison between the rations of the check 
lots and the rations containing skimmilk. Since fat has a fuel value 
approximately 2.25 times as great as that of carbohydrates, to place 
it on a carbohydrate basis the fat content in each case has been 
multiplied by 2.25. The term "nonnitrogenous nutrients" includes 
the carbohydrates plus the fat multiplied by 2.25, but does not in-
clude the mineral content. 
The ration of corn and tankage produced an average daily gain 
of 0.8 pound. This is a lower rate than usually results from the use 
of such a ration. The amount of corn and tankage consumed by the 
pigs of Lot I was less than the amount of corn consumed by Lot II, 
which received an equal weight of skimmilk in addition to the corn. 
With the exception of Lot III, each increase in the proportion of 
milk in the ration resulted in an increased rate of gain. An in-
creased percentage of milk slightly decreased the daily corn con-
sumption in each case, while the corn required per unit of gain was 
decreased to a still greater extent. 
With the exception of the ration consisting of equal parts of 
corn and milk, the cost per pound of dry matter in the rations con-
taining milk was higher than it was in the corn-and-tankage ration. 
The beneficial effect of the milk, however, was sufficiently great to 
make any of the rations that contained it less costly per pound of 
gain than the ration of corn and tankage. 
Paris milk 
to 1 pari 
corn 
12 
11 
....._ .._ 
10 
Week of test 1 
............ / 
......... / '\. 
......... / '\. 
......... / '\. 
'\. 
........ r\. 
......... 
-7 
'\. 
" 
v '\. 
6 
Diagram II.-Showing in weekly periods the ratio of milk to corn consumed 
by the pigs of Lot V in Experiment VII 
'\. 
" 
10 
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Lot V, fed both corn and milk according to appetite, consumed, 
for the 10 weeks, an average of 9.4 pounds of milk for each pound 
of corn. Diagram II shows by weekly periods the proportions of 
milk and corn consumed. 
It will be noted that the tendency was for the pigs to consume 
a smaller proportion of milk as the feeding period advanced. 
TABLE XVI.-EXPERIMENT VII: REPLACEMENT AND MONEY 
VALUE OF SKIMMILK 
When 1 pound of ground com was fed with 
1 pound of I Skimmilk,, 3 pounds of 5 pounds of 
skimmi!k ski=ilk 1 sk!mmilk ad liD1tum or 9.4lb. 
Milk required to replace 100 lb. of com and Pou?tds Pounds Pounds Pounds 
tankage ••••••.••........•.•............••.•..••.. 289.73 478.464 507.452 608,530 
Amount of com replaced.. . . • • • . . . . . . . . . . . • . . • . . . . 60.991 74.025 79.832 83.511 
Amount of tankage replaced ..••.....••••••..•..... 39.009 25.975 20.168 16.489 
Money value of skimmilk per hundred with corn at Ce11.ts Cents Cmts Ct.1JtS 
42 cents per bushel ............................. 49.4 25.2 21.7 17.2 
56 cents per bushel • . .. .. . . . . .. . • . ............. 54.7 29.0 25.7 20.5 
70 cent.~ per bushel. ......................... 60.0 32.9 29.6 23.9 
84 cents per bushel ......................... 65.2 36.8 33.5 27.4 
Tankage at $50 per ton 
Table XVI sets forth the amount of skimmilk that was neces-
sary in the different rations to replace 100 pounds of dry feed when 
compared with the ration of corn and tankage. From these data 
the money value of skimmilk in comparison with the corn and tank-
age ration has been computed and should be of value to the feeder 
in determining the proportions of milk and corn to feed for greatest 
economy. When a surplus of Inilk is at hand, the larger allowance 
will increase the rate of gain, but cannot be expected to give as great 
a return for an equal quantity of milk. With larger pigs, a lower 
value for the skimmilk has been shown. The high replacement 
value of the skimmilk is partly due to the poorer results than usual 
which were obtained from the use of corn and tankage, which in 
turn is probably partly due to the fact that tankage is not so well 
suited for use by young pigs as skiminilk is. 
In Table XVII the feeding period has been divided into two 
periods of 5 weeks each. This table shows that during the second 
period there was less difference than during the first in the rate and 
cost of gains of the pigs fed corn and tankage and of those fed corn 
and various proportions of milk. This is true also of the total 
nutrients required per unit of gain. The advantage of skimmilk 
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decreased as the age of the pigs increased. The feed requirement 
per unit of gain was much higher for the second period than it was 
for the :first. 
TABLE XVII.-EXPERIMENT VII: VARIOUS PROPORTIONS 
OF CORN AND SKIMMILK 
Loti Lot II Lotm Lot IV LotV Corn and Corn, 9: Com, 1: Corn,1: Corn, 1: skimmllk. tankage, 1 skimmilk, 1 skimmllk:,3 skimmllk:,5 ad libitum 
FIRST PERIOD- 0.737 1.249 1.003 1.154 1.611 Average daily gain .•••..•.•.•. pounds. 
Average daily feed per pig; 2.69 3.569 2.466 2.1ll 2.097 Com ........................... do ... 
Supplement •.........•......•.. do .•.• .299 3.569 7.397 10.557 22.334 
Feed consumed per pound gam: 3.649 2.858 2.459 1.829 1.301 Com .....•.••...••••••..•....•• do •••. 
Supplement •......•...••.••.• do ... .405 2.858 7.376 9.146 13.860 
Nutrients per pound gain: 3.095 2.467 2.387 1.972 1.797 Nonnitrogenous nutrients .•..• do ... 
Protein •. , •.• ,, ................ do .... .580 .359 .472 .473 .581 
Total ......................... do .... 3.675 2.826 2.859 2.445 2.378 
Cost of feed per pound gain* ..••. cents •. 5.57 4.14 4.55 4.12 4.40 
SEcOND PERIOD-
.935 1.058 1.049 1.282 1.497 Average daily g-ain .••••...•.•. pounds .. 
Average dailY feed per pig: 3.845 3.912 3.016 3.253 3.273 Com ........................... do .... 
Supplement ......................... .427 3.912 9.049 16.266 27.802 
Feed consumed per pound gain: 
4.112 3.696 2.876 2.537 2.187 Com ......................... do •••. 
Supplement ................... do ... .457 3.696 8,628 12.684 18.575 
Nutrients per pound gain: 3.488 3.190 2.791 2.735 2.768 Nonnitrogenous nutrients ..... do ... 
Protein ........................ do .... .654 .464 .552 .656 .819 
Total ........................ do .... 4.142 3.654 3.343 3.391 3.587 
Cost of feed per pound gain ..•... cents .. 6.28 5.36 5.32 5,71 6.45 
Note--Nutrients est1mated from analyses of corn and tankage of Experiment V and milk 
from analysis for Experiments Vlii and IX. 
*Scale of prices given on page 5. 
EXPERIMENT VIII 
Spring pigs were fed in this experiment that had previously 
been used in hogging down rye. They averaged 79 pounds in weight 
and were between 4 and 5 months old at the time the test began. 
It was the plan to have :five lots of :five pigs each fed as follows: 
Lot I: Corn alone 
Loti!: Corn,9;tankage,1 
Lot III: Corn, 1; skimmilk, 1 
Lot IV: Corn and skimmilk, ad libitum' 
Lot V: Skimmilk alone 
The experiment lasted from August 25 to December 8, 1915 (15 
weeks) with the results as given in Table XVIII. 
The feeding of tankage in addition to corn resulted in almost 
doubling the rate of gain and in reducing by almost 20 percent the 
total nutrients required per unit of gain. The use of skimmilk as a 
'Because of a shortage in the milk supply, the pigs of Lot IV were fed only what milk 
was available rather than all they would consume. 
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supplement had a similar desirable effect. Lot III fed equal parts 
of corn and skimmilk consumed 32.265 percent more corn than Lot I. 
which received a ration of corn alone. The lot fed skimmilk alone 
consumed less and the one fed corn alone more total nutrients per 
unit of gain than any of the other lots, which were not greatly dif-
ferent in this respect. 
TABLE XVIII.-EXPERIMENT VIII: VARIOUS PROPORTIONS 
OF CORN AND SKIMMILK 
A yerage initial weight .......... pounds .. 
A>eragefinal weight ............... do .... 
Total gain .......................... do .... 
Average daily gain ................. do .... 
Feed consumed: 
Corn ............................ do .... 
Supplement ..................... do .... 
Total .......................... do .... 
Average daily feed per pig: 
Com .......... ................. do .... 
Supplement ..................... do .... 
Total .......................... do .... 
Feed consumed per pound gain: 
Com ............................ do .... 
Supplement. .................... do .... 
Total ........................... do .... 
Nutrients per pound gain: 
Nonnitrogenous nutrients ..... . do .... 
Protein ....•.....•.............•. do ...• 
Total ........................... do .... 
Cost of feed per pocmd gain* ....... cents .. 
*Scale of prices given on page 5. 
Loti 
Con1 
alone 
79.7 
172.2 
462.5 
.881 
2200.5 
"2zoo:s· .. · 
4.19 
'""4:i9'" 
4. 758 
'""4:758" 
3.697 
.397 
4.094 
5.95 
Lot II Lot III 
Corn, 9; Corn, 1; 
tankage, 1 skimmilk, 1 
78.6 79.1 
258.1 250.8 
897.5 858.5 
1. 709 1.635 
3086.55 2910.5 
342.95 2893.5 
3429.50 5804.0 
5.879 5.543 
.653 5.511 
6.532 11.054 
3.439 3.39 
.382 3.37 
3.821 6.76 
2. 758 2.815 
.520 .395 
3.278 3.210 
5.25 4.91 
I LotiV I 
Com, plus 1 r.ot V 
skimmilk 1 Skimmilk 
as avail- : alone 
able · 
78.6 78.2 
263.6 196.1 
925.0 589.5 
1. 762 1.123 
3151.0 
'i9:is9:o· ... 3800.0 
6951.0 19259,0 
6.002 
.. "36:684" 7.238 
13.240 36.684 
3.406 
""32:67"' 4.108 
7.514 32.67 
2.867 1. 753 
.421 1.086 
3.288 2.839 
5.08 6.53 
The average amount of milk consumed by the pigs of Lot IV 
was 1.2 pounds per pound of corn. Their rate of gain was slightly 
higher than that of Lot III. This was probably due to a more de-
sirable distribution of the milk rather than to the slightly larger 
amount fed. For the first part of the test they received a much 
larger proportion of milk than Lot III but for the latter part they 
were given less milk than corn. The amounts are given in Table 
XXII. page 31. 
In Table XIX is given the amount of milk (in the various 
rations containing it) that was required to replace 100 pounds of 
feed of the corn-and-tankage ration. The table also shows the money 
value of skimmilk as determined from its replacement value, with 
corn at the prices given in the table and tankage at the constant 
price of $50 per ton. The value for skimmilk when fed with an 
equal weight of corn is much lower than in the preceding experi-
ment. This probably is due to the fact that larger pigs were used 
and the feed requirement per unit of gain by the corn-and-tankage-
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fed pigs was much lower, while the rate of gain was considerably 
higher. 
TABLE XIX.-EXPERIMENT VIII: REPLACEMENT AND MONEY 
VALUE OF SKIM MILK 
When 1 pound of ground corn 
was fed with 
Wbenskim· 
1.2 pounds of milk alone 
1 pound of skimmllk (see was fed 
skimmllk teJ<t regarding 
distribution) 
Milk required to replace 100 lb. of corn and Pounds Pou1lds Pou1z.ds 
tankage ....................................... ... 781.903 989.880 855.012 
Amount of corn replaced ................ ............. 11.346 7.928 90.000 
.Amount of tankage replaced .......................... 88.654 92.072 10.000 
-
Money value of skin1milk per hundred ;,rith corn at Cents Cents Ce1~t$ 
42 cents per bu~hcl .............................. 29.4 23.9 10.8 
56 cenis per bu~hcl ............................... 29.8 24.1 13.4 
70 cents per bu~hel ··············· .............. 30.2 24.3 16.1 
84 cents per bushel ............................... 30.5 24.5 18.7 
Tankage at $50 per ton 
The supplemental value of tankage and of skimmilk in the vari-
ous proportions used in the test as compared with the ration of corn 
alone are given in Table XXVII on page 47. 
The manner in which the cost of gains is affected by the relative 
prices of feeds is illustrated in Table XX, which gives the cost per 
hundred pounds increase in live weight with varying prices for corn 
and milk. The tankage is valued at $50 per ton. It should be 
understood that the cheapest gains are not necessarily the most 
profitable ones. 
TABLE XX.-EXPERIMENT VIII: INFLUENCE OF VARYING FEED 
PRICES UPON THE COST OF GAINS 
Prices of corn and milk; 
(tankage charged at Cost of feed per 100 pounds gain 
$50 per ton) 
-
I Lot II I Lot III 
LotlV LotV Com per I :\'Iilk per Loti Corn, 9; Corn. 1; Corn plus Skimmllk bushel I cwt. Corn alone Rldmmilk tankage~ 1 ~kimm.ilkt 1 as available alone 
-
c42t·• I 
Cents Do/la,·s Dol/a,·s Doll aN Dallal'S Dollars 
15 3.57 3.53 3.05 3.17 4.90 
56 15 4.76 4.39 3.90 4.02 4.90 
70 15 5.95 5.25 4.74 4.87 4.90 
84 15 7.14 6.11 5.59 5. 73 4.90 
42 20 3.57 3.53 3.22 3.38 6.53 
56 20 4.76 4.39 4.06 4.23 6.53 
70 ?0 5.95 5.25 4.91 5.08 6.53 
84 20 7.14 6.11 5.76 5.93 6.53 
42 i 25 3.57 3.53 3.39 3.58 I 8.17 
56 ! 25 4.76 4.39 4.23 4.43 
I 
8.17 
70 25 5.95 5.25 5.08 5.29 8.17 
84 25 7,14 6.11 5.93 6.14 8.17 
42 30 3.57 3.53 3.55 3. 79 
I 
9.80 
5ii 30 4.76 4.39 4.40 4.64 9.80 
70 30 5.95 5.25 5.25 5.49 9.80 
84 30 7.14 6.11 6.10 6.34 9.80 
---
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Table XXI shows the difference between the cost of feed and 
the selling price of the gains produced by the lots d Experiment 
VIII, fed (1) corn alone, (2) corn and skimmilk, equal parts by 
weight and (3) skimmilk alone. The values shown represent the 
margins (above the cost of feed only) yielded by each of the three 
lots with the various prices of feed and hogs as given in the table. 
Roll" 
per 
C'l't. 
I 
-
$71 
$81 
$9{ 
TABLE XXI.-EXPERIMENT VIII: THE DIFFERENCE PER LOT 
BETWEEN THE COST OF FEED AND THE VALUE 
OF GAINS PRODUCED 
Value of gain minus cost of feed 
Corn 56c per bushel I Corn 70c per bushel I Corn 84c per bushel Ration 
Skimmilk per hundredweight 
15c 20c 25c 15c 20c 25c 15c 20c 25c 
----------
--------
Com alone ......... $5.744 $5.744 $ 5. 744 $0.243 $0.243 $0.243 $-5.259 $-5.259 $5.259 
Com, 1; skimmUk, 1 18.067 16.621 15.174 10.791 9.345 7.898 3.516 2.069 .622 
SkimmUk alone •••• 6.482 -3.148 -12.777 6.482 -3.148 -]2..777 6.482 -3.148 -12.777 
Com alone ••...•••. 14.994 14.994 14.994 9.493 9.493 9.493 3.991 3.991 3.991 
Com, 1; skimmilk, 1 35.237 33.791 32.344 27.961 26.515 25.068 20.686 19.239 17.792 
Skimmilk alone. ••• 18.272 8.642 - .987 18.272 8.642 - .987 18.272 8.642 - .91rl 
Com alone .•••..••• 19.619 19.619 19.619 14.118 14.118 14.118 8.616 8.616 8.616 
Com, 1; skimmUk,l 43.822 42.376 40.929 36.546 35.100 33.653 29.271 27.824 26.377 
Skimmilk alone,, •• 24.167 14.537 4.908 24.167 14.537 4.908 24.167 14.537 4.908 
The rations of corn alone and of skimmilk alone gave remark-
ably poor returns as compared with the ration composed of equal 
parts of corn and skimmilk. Which of the rations composed of one 
feed alone resulted in a greater profit or smaller loss than the other 
depended upon the relative prices of the two feeds and the price of 
hogs. At the prices given in the table, the lot fed equal parts of 
corn and skimmilk, with the exception of three price conditions, 
returned a greater margin above the cost of feed than the combined 
returns of the lot fed corn alone and the lot fed skimmilk alone. 
The conditions which were exceptions to this were the cases in which 
the selling price of hogs was $8 and $9 per hundredweight with the 
corn and skimmilk priced at 84 cents per bushel and 15 cents per 
hundredweight, respectively, and the case in which the selling price 
of hogs was $9 per hundredweight, the price of corn 70 cents per 
bushel and that of milk 15 cents per hundredweight. 
The :five pigs consumed 2,910.5 pounds of corn and 2,893.5 
pounds of skimmilk, or 2,755.8 pounds of total nutrients, while the 
10 consumed 2,200.5 pounds of corn and 19,259 pounds of skimmilk, 
or a total of 3,567.1 pounds of nutrients. These results show some-
thing of the economic importance of supplementing a carbonaceous 
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feed with a sufficient amount of feed rich in protein and of the 
economic folly of feeding a highly nitrogenous feed alone rather 
than feeding it with corn or other feed of a similar nature. 
In Table XXII, the total time of the experiment has been divided 
into three periods of 5 weeks each. The value of the rations used 
as shown by the results secured can thus be compared for the dif-
ferent stages of the fattening period and for pigs of the age of those 
used in this experiment. 
TABLE XXII.-EXPERIMENT VIli: VARIOUS PROPORTIONS OF 
CORN AND SKIMMILK 
(Feeding period divided into three parts of 5 weeks each) 
Lot IV 
Loti Lot II Lot III Corn plu~ LotV 
Corn Com,9; Corn, 1; skimmilk Sldmmilk 
alone tankage, 1 skimmilk,l as avail- alone 
able 
FIRST PERIOD-
0.809 1.271 Average daily gain ...•....••.. pounds. 1.434 1.98 1.497 
Average daily feed per pig: 
3.7 3.816 4.091 Corn ......................... do .... 4.283 
"'29:277"' Supplement ................... do .... ............ .424 3.994 10.166 
Feed consumed per pound gain: 
4.576 3.002 Corn ......................... do ... 2.853 2.163 
"'i9:555"' Supplement ................... do ... ............ .333 2.785 5.134 
Nutri~ntq per pound gain: 
3.556 2.408 2.367 Nonnitrogenous nutrients ..... do .... 1.956 1.049 
Protein ...•...•.••............. do .... .382 .454 .331 .351 .650 
Total ......................... do .... 3.938 2.862 2.698 2.307 1.699 
Cost of feed per pound gain4 ., ••• cents .. 5.72 4.585 4.123 3.731 3.911 
i!ECOND PElUOD-
1.023 1.929 Average daily gain •••• , ......• pounds .. 2.023 1.777 .90 
Average daily feed per pig: 
4.471 6.177 5.934 Corn .......................... do .... 6.606 
"'38:334"' Supplement ................... do .... ............ .686 5.934 6.748 
Feed consumed per pound gain: 
4.372 3.203 Corn .......................... do ... 2.934 3.717 
"'42:594"' Supplement ................... do .... 
··········· 
.356 2.934 3.797 
Nutrients per pound gain: 
3.397 2.569 Nonnitrogenous nutrients .•.. do •... 2.437 3.092 2.285 
Protein ....................... do ... .365 .484 .343 .437 1.416 
Total ........................ do •... 3.762 3.053 2.780 3.529 3. 701 
Cost of feed per pound gain •• , ••. cents .. 5.464 4.893 4.254 5.406 8.519 
THIRD PERIOD-
Average daily gain ••..•.•.•.•• pounds .. .811 1.929 1.449 1.529 .971 
Average daily feed per pig: 
4.403 7.645 Com ........................... do •... 6.606 7.117 
. "42:440" . Supple111ent ..••••.•.....•.. , •. do •.. ............ • 849 6.606 4.800 
Feed consumed per pound gain: 
5.426 3.964 Corn ........................... do •... 4.56 4.656 
"'43:688"' Supplement. ................. do •..• . ........... .440 4.56 3.140 
Nutrients per pound gain: 
4.217 3.179 Nonnitrogenous nutrients ..... do •.•. 3.789 3.787 2.344 
Protein ........................ do •... .453 .600 .532 .493 1.453 
Total ......................... do .... 4.670 3.779 4.321 4.280 3.797 
Cost of feed per poun<l gain • , , .••. cents .. 6.783 6.056 6.612 6.448 8.738 
*Scale of prices given on page 5. 
For the first 5 weeks of the test the lots which received skim-
milk alone gained more rapidly and required less nutrients per unit 
of gain than either the pigs fed corn or those fed corn and tankage. 
The favoraP.1 esults for the period from the use of skimmilk proba-
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bly were due in part to "fill." That the use of skimmilk in compari-
son with tankage is more beneficial during the early part of the 
feeding period than later is indicated by the foregoing results and 
the fact that for the last 5 weeks of the test the highest rate of gain 
and the least nutrients necessary to produce a unit of gain resulted 
from the use of corn and tankage. In other experiments (see pages 
27 and 48) skimmilk gave better results as compared with tank-
age when fed to pigs while young than when fed to the same pigs 
when older. 
Throughout the entire test, the pigs fed corn alone consumed a 
greater amount of nutrients per unit of gain than any of the other 
lots for the same period. 
With the one exception of the corn-and-tankage-fed pigs for the 
second period, the average daily feed consumed per 100 pounds of 
live weight decreased for each succeeding period. It is shown from 
this that in proportion to their weight, young pigs are able to con-
sume a greater amount of feed than older ones. The average daily 
consumption of dry matter for the pigs fed only skimmilk decreased 
from 2.67 percent of the live weight for the first period to 2.256 
percent for the third period, which would approximate, respectively, 
3.26 and 2.76 gallons of skimmilk for each 100 pounds of live weight. 
The decrease in the daily consumption of dry matter per 100 pounds 
live weight for the pigs fed skimmilk alone was less than that for 
the pigs given corn and skimmilk, showing that the former were 
growing rather than fattening. 
The rations of corn alone and of skimmilk alone had a noticeable 
effect upon the character of gains. Since the pigs were well grown 
at the beginning of the test, those fed corn alone gained more 
rapidly than is usually the case with younger pigs similarly fed. 
Unlike those which received a nitrogenous supplement in addition 
to the corn, they failed to produce a normal growth of bone and 
muscle but laid on an abundance of fat, which resulted in the chuffy 
appearance so characteristic of corn-fed hogs. On the other hand, 
the pigs fed skimmilk exclusively produced growthy frames, but 
remained thin in condition and rough in appearance. 
Table XXIII gives, for the various lots, the average live and 
dressed weights, the dressing percentage and the width of the fat 
back at the fourth vertebra. The hogs were killed at Canton, Ohio, 
and the shrinkage in transit was not determined. The live weights 
were taken at the Experiment Station 2 days before slaughtering, 
so that the dressing percentages perhaps are lower than they would 
have been had shrinkage been taken into consideration. It is 
believed that the comparisons were not interfered with. 
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TABLE XXIII.-EXPERIMENT VIII: SLAUGHTER TEST 
I Live weight Warm Width of 
Average I at Wooster, dressed Dressing fat back for Ration Ohio, weight at percentage at fourth December 8 Canton, Ohio, vertebra 
I 
December 10 
Pou1lds Pmtnds PerceNt I11.chcs I 
Lot I. ...... Corn alone ........................ 172.2 133.4 77.47 2.15 
Lot II ...... Corn, 9i tankage, 1. .. ........... 258.1 203.8 78.96 2.55 
Lot III ..... Corn, 1; skimmilk, 1. ............ 250.8 203.4 81.1 2.5 
Lot IV. ... Corn, skimmilk as available. .. 263.6 217.6 82.5 2.725 
Lot V ..... Skhnmilk alone ............ . .. 196.1 148.8 75.9 1.775 
l 
EXPERIMENT IX 
This experiment was conducted for the purpose of securing 
further data on the use of various proportions of corn and skimmilk 
for fattening swine. Seven lots of five pigs each were used and 
started on the following rations : 
Lot I: Corn alone 
Lot II: Corn, 9; tankage, 1 
Lot III: Corn, 1; skimmilk, 1 
Lot IV: Corn, 1; skimmilk, 3 
Lot V: Corn, 1; skimmilk, 5 
Lot VI: Corn and skimmilk, both ad libitum 
Lot VII: Skimmilk alone for 4 weeks; then skimmilk as avail-
able with corn, ad libitum 
Lot VII received milk alone for the first 4 weeks. At that time, 
due to increased consumption, there was a shortage in the supply of 
milk. Corn was then added to the ration of the pigs in Lot VII, 
and they were given the milk available after that for the other lots 
had been set aside. This averaged 4.95 pounds of skimmilk to each 
pound of corn fed and did not vary greatly from day to day. 
Throughout the experiment all the lots had access to salt, 
ground limestone and rock phosphate (floats) in separate containers. 
When placed on feed shortly after weaning time, the pigs aver-
aged 43.6 pounds in weight. Before weaning, a part of them had 
been allowed to eat with their dams and the rest had been fed separ-
ately, but given the same kind of feed, which consisted of corn, 14 
parts ; linseed oilmeal, 2 parts; and tankage, 1 part. After weaning 
they were given the same feed until the beginning of the experi-
ment. A part of the pigs had been allowed the range of a bluegrass 
lot, while the others had been confined. The different lots were 
made up of pigs that, on the average, had been treated alike. The 
experiment began December 17, 1915, and lasted until March 31, 
1916, a period of 15 weeks. The results secured are shown in Table 
XXIV. 
TABLE XXIV.-EXPERIMENT IX: VARIOUS PROPORTIONS OF CORN AND SKIMMILK FOR PIGS 
Average initial \\eight .. . . . . . . . . . . . . . . . . . . pounds 
Average final weight*..... . . . . . . . . . . . . . . . . do .. 
Total gain ......................................... do .. 
Average daily gain ........................ ....... . do ... 
Feed consumed: 
Corn ........................................... ,do .. 
Supplement ........... .. ..................... do .. 
Total. ...................................... do ... 
Average daily feed per pig: 
Corn ........................................... do .... 
Supplement. .. . . . . . . . . . .. . . . ................... do ... 
Total. ......................................... do .... 
Feed consumed per pound gain: 
Com .. .............. .......................... do ... 
Supplement ................................... do ... 
Total ........................................... do .... 
Nutrients per pound of gain: 
Nonnitrogenous nutrients ...... , ...... ....... . do .... 
Protein ....................................... do .... 
Total .......................................... do ... 
CMt of feed per pound gaint ...................... cents. 
Loti 
Corn 
43.0 
79.8 
184.0 
.35 
1,260.5 
· i,26o:5 · · · · 
2.401 
.... ""2:40i"'" 
6.85 
........ 6:85"" 
5.443 
.579 
6.022 
8.56 
Lot II 
Corn, 9; 
tankage, 1 
43.5 
156.333 
421.5 
.899 
1 'i~t8 
1,640.0 
3.147 
.350 
3.497 
3.502 
.389 
3.891 
2.87 
.533 
3.403 
5.35 
Lot III 
Corn, 1; 
,;;;kimnlilk, 1 
433 
148.125 
421.5 
.956 
1,392.5 
1,390.5 
2,783.0 
3.158 
3.153 
6.311 
3.304 
3.299 
6.603 
2.802 
.389 
3.191 
4. 79 
Lot IV 
Corn, 1; 
...,ldmmilk, 3 
44.3 
196 875 
660.0 
1.328 
1,694.0 
5,082.0 
6, 776.6 
3.408 
10.225 
13.633 
2.567 
7.800 
10.267 
2.453 
.473 
2.926 
4. 75 
Lot v 
Corn, 1; 
~Idmmilk. 5 
44.3 
189.8 
727.5 
1.386 
1, 700.0 
8,495.0 
10,195.0 
3.238 
16.181 
19.419 
2.337 
11.677 
14.014 
2.484 
.586 
3 070 
5.26 
Lot VI 
Corn and 
skhnmilk, 
ad libitum 
44 0 
210.8 
834.0 
1.589 
1,672.0 
10,777.5 
12,449.5 
3.185 
20.529 
23.714 
2.005 
12 923 
14.928 
2.287 
.599 
2.886 
509 
Lot VII 
Corn, ad libitum; 
skitnmilk a<, 
available 
(see text) 
42.8 
204.4 
808.0 
1.539 
1,521.5 
11,322.0 
12,843.5 
2.898 
21.566 
24.464 
1.883 
14.012 
15.895 
2.248 
.625 
2.873 
5.16 
*One pig taken out of Lot III, January 7, weight 45.5 lb.; two pigs taken out of Lot II, :March 3, weight 107 and 63 lb.; one pig taken out of Lot IV, 
March 3, weight 94 lb. 
t Scale of prices given on page 5. 
~ 
0 
::q 
>-< 
0 
trJ 
:>< 
"d 
trJ 
~ 
~ 
trJ 
z 
t-:3 
U2 
~ 
t-:3 
>-< 
0 
z 
td 
d 
t-' 
~ 
t-:3 
>-< 
z 
co 
1-' 
0> 
SUPPLEMENTS TO CORN FOR FATTENING SWINE 35 
Fig. 1.-Hogs in Lot I of Experiment VIII, fed corn alone 
Fig. 2.-Hogs in Lot II of Experiment VIII, fed nine parts of 
corn to one part of tankage 
Fig. 3.-Hogs in Lot III of Experiment VJII, fed equal parts 
of corn and skimmilk 
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Fig. 4.-Hogs in Lot IV of Experiment VIII, fed corn 
and skimmilk as available 
Fig. 5.-Hogs in Lot V of Experiment VIII, fed skimmilk alone 
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t f 
Fig. 6.-Hogs in Lot I of Experiment IX, fed corn alone 
Fig. 7.-Hogs in Lot II of Experiment IX, fed nine parts 
of corn to one p•ut of tankage 
Fig. 8.-Hogs in Lot III of Experiment IX, fed equal parts of corn and skimmilk 
0HIO ExPERIMENT STATION: BULLETIN 016 
Fig. 9.-Hogs in Lot IV of Experiment IX, fed one part 
of corn to three parts of skimmilk 
Fig. 10.-Hogs in Lot V of Experiment IX, fed one part of 
corn to five parts of skimmilk 
,cJPl'LBMENTS TO CORN FOR FATTENING SWINE 39 
Fig. 11.-Hogs in Lot VI of Experiment IX, fed corn and skimmilk ad libitum 
Fig. 12.- Hogs in Lot VII of Experiment IX, fed corn ad libitum 
and skimmilk as available (average, 1:7.4) 
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Fig. 13.-Carcass of hog in Lot I of Experiment IX, fed corn alone; 
average dressed weight of two representative hogs in lot, 75.75 
pounds 
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Fig. 14.- Carcass of hog in Lot II of Experiment IX, fed nine parts 
of corn to one part of tankage; average dressed weight of two 
representative hogs in lot, 138.6 pounds 
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Fig. 15.- Carcass of hog in Lot Ill of Experiment IX, fed equal 
parts of corn and skimmilk; average dressed weight of two 
representative hogs in lot, 119.95 pounds 
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Fig. 16.-Carcass of hog in Lot V of Experiment IX, fed one part 
of corn to five parts of skimmilk; average dressed weight of 
two representative hogs in lot, 153.95 pounds 
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Fig. 17.-Sides of representative carcasses from hogs fed (1) corn alone; (2) 
corn, 9; tankage, 1; (3) corn, l; skimmilk, 1; and (4) corn, 1; skimmilk, 
5, in Experiment IX 
Fig. 18.- Hams of representative carcasses from hogs fed (1) corn alone; (2) 
corn, 9; tankage, 1; (3) corn, 1; skimmilk, 1; and (4) corn, 1; skimmilk, 5, 
in Experiment IX 
Fig. 19.-Rough shoulders of representative carcasses fed (1) corn alone; (2) 
corn, 9; tankage, 1; (3) com, 1; skimmilk, 1; and (4) corn, 1; skimmilk, 5, 
in Experiment IX 
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The rate of gain which resulted from the use of corn and tank~ 
age was lower than that for any of the rations which contained 
skimmilk. With Lot VII excluded, each increase in the proportion 
of skimmilk in the ration resulted in an increase in the rate of gain 
and a decrease in the amount of corn required per unit of gain. 
With the exception of Lot V, fed skimmilk and corn in the ratio of 
5 to 1, the total nutrients required per pound of gain decreased with 
each increase in the proportion of skimmilk. 
The pigs fed corn alone made an exceedingly poor showing. 
Their average gain was 0.35 pound daily. They ate less feed, made 
more costly gains and had a lower market value than the pigs of 
any of the other lots. That this was due to the ration fed is shown 
by the fact that two representative pigs of the lot, which were re~ 
tained after the close of this 15-week experiment and placed on a 
1-ation of corn and skimmilk, fed in the proportions demanded by 
their appetites, made an average gain for 8 weeks of 1.598 pounds 
daily, with a feed requirement of 2.103 pounds of corn and 11.254 
pounds of milk per pound of increase in live weight. This was after 
an interval of 10 days had elapsed following the addition of milk to 
the ration. Table XXV gives the results secured. 
TABLE XXV.-EXPERIMENT IX: RESULTS FROM FEEDING TWO REP-
RESENTATIVE PIGS FROM LOT I ON CORN AND SKIMMILK 
Lot I Two reprc!l<lntative 
DllCCm ber 17 to Pill>! of Lot I, 
March 31 .April 10 to June 5 
Ration................................................. Corn alone Corn and skimmilk, ad lib • 
.Averageweight,March3l. .................. pound•.. 79.8 81.5 
.Average daily gain ... oo ........................ do.... .35 1.598 
Feed consumed per pound gait1: 
Corn .. oo oo ....... oo ......................... do.... 6.85 2.103 
Skimmilk .. oo .............................. do.... ................... 11.254 
Nutrients per pound gain: 
Nonnitrogenous nutrientq ................... do.... 5.443 2.275 
Protein ...................................... do.... .579 .552 
Total ..... 00 .. oo .. oo. oo .......... oo ..... do.... 6.022 2.827 
Cost ol ieed per pound gain* ...........••.•.•.. cont•. 8.56 4.88 
• Scale of prices given on page 5. 
These data show that the pigs which made slow gains on 
corn alone were capable of making good gains when given a properly 
balanced ration. The pigs were in a healthy condition; otherwise 
they would not have done so well after the addition of skimmilk to 
the ration. 
The pigs in Lot VI consumed an average of 6.446 pounds of 
skimmilk per pound of corn. The ratio of skimmilk to corn gradu-
ally increased from 4.75 pounds of milk to 1 pound of corn during 
the first week to 8.44 pounds of milk to 1 pound of corn during the 
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fifth week. From the seventh to the fifteenth week, the proportion 
of milk slowly decreased. Diagram III gives in weekly periods the 
proportions consumed. 
Parts milk 
io 1 part 
corn 
8 
I \ 
I \ 
I \ / 
" I \ / 
" II 
--
/ I'-.. 
/ 
"-, r-.;;: 
/ 
5 / ""' 
/ 
IL 
4 
Week o1 lest 1 4 10 11 12 13 14 Ri 
Diagram III.-Showing in weekly periods the ratio of milk to corn consumed 
by the pigs of Lot VI in Experiment IX 
Table XXVI shows the quantity of skimmilk in each ration that 
was required to replace 100 pounds of corn and tankage and shows 
the feeding value of skimmilk when fed with corn in comparison 
with the corn-and-tankage ration. 
TABLE XXVI.-EXPERIMENT IX: REPLACEMENT AND 
MONEY VALUE OF SKIMMILK 
When 1 pound of ground corn was fed with 
i 
3 pounds of 
Anaverageot 
)1 pound of 5 pounds ot 6.446 pounds 
skimmilk skim milk skim milk o!skimmilk (see text) 
-Milka~'n!~:a~e~:::;~.e.~~~ :~: .~~ ~~:~' .•........... I Pozmds Pounds Pounds Pou11.ds 562.01 581.571 751.416 685.207 
A mount of com replaced ........................ "I 33.731 70.619 74.968 79.374 
Amount of tankage replaced ...................... 66.269 29.381 25.032 20.626 
Money value of skimmilk per hundred with con1 at Cetlts Ce1zts Ce1tts Cents 
42 cents per bushel ............................ 33.980 21.737 15.811 16.213 
56 cents per bu~hel. ........................... 35.480 24.773 18.305 19.109 
70 cents per bushel . .. . .. ..................... 36.981 27.809 20.799 22.005 
84 cents per bushel ............................ 38.481 30.844 23.294 24.901 
Tankage at $50 per ton 
The higher '~"eplacement value of the skimmilk in this experi-
ment over that of the preceding one is probably due to the fact that 
younger pigs were used. Although the proportion of milk was 
greater, the ration that contained all that the pigs would consume 
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of both corn and milk gave a higher value for the milk than did the 
ration of 1 part corn to 5 parts milk. The relatively large consump-
tion (see Diagram III) of skimmilk by this lot during most of the 
experiment should be noted. 
TABLE XXVII.-EXPERIMENTS VIII AND IX: VALUE OF SUPPLEMENT 
IN COMPARISON WITH RATION OF CORN ALONE 
I Com and 
I 
Corn, 9; Corn, 1: Corn, 1: Corn, 1; skim milk, Skim milk Experiment tankage, 1 s1dmmi1k, 1 skimmilk, 3 skimmilk, 5 ab lib., or 1 alone to 6.446 
pounds 
-~--
Supplement req_uired to replace 100 pounds of corn 
VII~ ............... 1 ~g~'g'{./ I ~6:34~s I· .. :.~:'.~~~ .. ·I· .. :.~~~~.~~ .. ·I· .. :.~:'~~~~ .. ·I fs6~'es~s XI................. 11.619 93.034 179.781 258.741 266.749 ............ .. 
----~----~~----~------~------~------~-----­
Dry matter in amount of supplement req_uired to replace 100 pounds of corn 
I Pounds I Potmds I Pozmds I Pottnds I Pottllds I Pormds VIII............... 26.204 23.452 .. .. .. .. .. . .. . .. .. .. .. .. .. . .. . .... .. .. . .. 65.367 IX................. 10.511 8.857 17.115 24.631 25.393 ............. . 
Replacement value of supplement per pound of dry matter with corn at 70c per bushel 
vrrr. ..... : ........ l ~~'W ~:a~· 1 .... ~~'::~ .... 1 .... :~~::~ .... 1 .... ~~'::·~ .... 1 ~:9t" IX................. 11.89 14.11 7.3 5.07 4.92 ............ .. 
In Table XXVII are given the relative value of tankage and of 
various proportions of skimmilk as supplements when compared 
with the rations of corn alone in Experiments VIII and IX. When 
determined in this way on a dry-matter basis, it is possible to secure 
a fairly accurate comparison of the two supplements. In both ex-
periments the dry matter of skimmilk when fed with equal parts of 
corn was worth somewhat more than an equal weight of the dry 
matter of tankage fed with corn in the ratio of 1 to 9. In compari-
son with the replacement value of tankage per pound of dry matter, 
the dry matter of skimmilk had a higher relative replacement value 
when it was fed to the younger pigs of Experiment IX than it did 
when fed to the older pigs of Experiment VIII. The amount of 
skimmilk needed to replace 100 pounds of corn was directly propor-
tional to the percentage of milk in the ration. 
In Table XXVIII, Experiment IX has been divided into three 
periods of 5 weeks each, thus making possible a study of the results 
secured from the use of the various rations at different stages of 
the experiment. 
TABLE XXVIII.-EXPERIMENT IX: VARIOUS PROPORTIONS OF CORN AND SKIMMILK 
(Feeding period diVlded mto three parts of 5 weeks each) 
Lot IV l Lot VI Lot I l Lot II I Lot III I LotV Corn and Corn alone Com, 9; ~m~ 1; Com,1; C<>m, 1; skim milk, tankage, 1 skimmilk, 1 skimmilk,3 skimmilk, 5 ad libittun 
FIRST Pmnorr-
Average dally gain, ............................... pounds .. 0.326 0.491 0.472 0.986 1.086 1.229 
Average daily feed per pig: 
Corn .............................................. do .•• 2.126 1.926 1.854 2.037 1.963 1.837 
Supplement •.•••••.••••.••••••.••......•..•.•..••• do •••• 
·······*······ 
.214 1.854 6.lll 9.814 11.863 
Feed consumed per pound gain: 
Com .........•......•..••......................... do .... 6.526 3.919 3.928 2.067 1.808 1.495 
Supplement ....................................... do .... 
·············· 
.435 3.928 6.200 9.039 9.656 
Nutrients per pound gain: 
Nonnitrogenous nutrients ........................ do .... 5.186 3.212 3.332 1.975 1.922 1. 706 
Protein ............................................ do .... .551 .597 .461 .381 .453 .447 
TotaL. ............................................ do .... 5 737 3.809 3. 795 2.356 2.375 2.153 
Cost offeed per pound gain* •.....•.......•...•...... cents .. 8.16 5.99 5. 70 3.82 4.07 3.80 
SECOND PERIOD-
Average daily gain ................................ pounds .. .386 .943 1 064 1.274 1.471 1.837 
Average daily feed per pig: I Corn ............................................ do .... 2.340 2.973 3.039 3.286 3.274 3.186 Supplement ....................................... do .... .............. . 330 3.025 9.857 16.343 22.891 
Feed consumed per pound gain: 
Com .............................................. do .... 6.067 3.153 2.856 2.578 2.225 1. 734 
Supplement ...................................... do .... 
·············· 
.35 2.842 7. 735 11.107 12.460 
Nutrients per pound gain: 
N onnitrogenous nutrients ......•.............•.... do .•.. 4.821 2.584 2.422 2.463 2.364 2.046 
Protein ............................................ do .... .513 .48 .336 .475 .557 .561 
Total.. ......•................•................•... do .... 5.334 3.064 2. 758 2.938 2.921 2.607 
Cost offeed per pound gain •.......•.•..•...•......•. cents .. 7.58 4.82 4.14 4. 77 5.00 4.66 
THIRD PERIOD-
Average dally gain ................................ pounds .. .340 1.433 1.404 1. 799 1.600 1.700 
Average daily feed per pig: 
Com .............................................. do •... 2. 737 5.202 4.775 5.187 4.477 4.531 
Supplement ...................................... do .... ... ~ .......... .578 4.775 15.561 22.386 26.831 
Feed consumed per pound gain: 
Com ............................................. do .... 8.05 3.629 3.402 2.883 2. 798 2.666 
Supplement ....................................... do .... .............. .403 3.402 8.648 13.991 15.783 
Nutrients per pound gain: 
Nonnitrogenous nutrients ........................ do .... 6.397 2.975 2:886 2. 755 2.974 2.965 
Protein ............................................ do .... .680 
' 
.553 .401 .531 .702 .750 
Total ............................................. do .... 7.077 I 3.528 3.287 3.286 3.676 3. 715 Cost offeed per pound gain .......................... cents . 10.06 I 5.54 4.93 5.33 6.30 6.49 
• Scale of prices given on page 5. 
Lot VIII 
Corn and skimmilk 
(skimmilk alone for 
first four weeks) 
1.089 
.32 
24.551 
.294 
22.554 
1.444 
.775 
2.219 
4.88 
1.800 
3.314 
16.503 
1.841 
9.168 
1.955 
.461 
2.416 
4.14 
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5.060 
23.843 
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13.678 
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At no time during the experiment did the rate and economy of 
gains of the lot fed corn alone compare favorably with those of the 
lots fed the other rations. The pigs fed corn and tankage and those 
fed corn and skimmilk, equal parts by weight, did not make large 
gains at first, but the rate of gain in live weight increased as the 
experiment progressed, until, in the third period, it amounted to 
1.433 and 1.404 pounds daily, respectively. Because of a greater 
feed requirement per unit of gain, the cost was higher than that 
for the preceding period. With hogs selling at 8 cents per pound, 
the gross profit above the cost of feed was greater for the third 
period than for the second. This is true of both lots. 
The lots of pigs fed larger amounts of skimmilk made excellent 
gains from the beginning. During the second 5-week period the 
rate of gain for Lots VI and VII amounted to 1.8 pounds per head 
daily, but this rate was not quite maintained during the third period. 
For the last four lots, the total nutrients necessary to produce a 
pound of gain increased with each succeeding period. 
For the first and second periods, the rate of gain and the total 
nutrients required per pound of gain were in favor of Lot VI, fed 
corn and skimmilk, ad libitum, as compared with the lots fed smaller 
proportions of skimmilk, or the one fed corn and tankage. For the 
third period, however, these lots required less total nutrients to pro-
duce a pound of gain than Lot VI, and the difference in rate of gain 
was not so great as in the two preceding periods. This would indi-
cate that the skimmilk was more beneficial during the :first part of 
the feeding period than it was after the hogs became more nearly 
finished. 
Table XXIX, showing the cost of feed per 100 pounds increase 
in live weight from the various rations with varying market prices 
for corn and milk, gives some idea of the importance the relative 
prices of the two feeds have in determining the proportion of each 
to feed for cheapest gains. 
With corn at 84 cents per bushel and skimmilk at 15 cents per 
hundredweight, a ration of corn and skimmilk, ad libitum, averaging 
6.446 parts of milk to 1 part of corn, resulted in the cheapest gains; 
but with corn at the same price and milk at 30 cents per hundred-
weight, the ration of equal parts of corn and skimmilk produced the 
cheapest gains. With corn at 42 cents and skimmilk at 30 cents, 
the difference in favor of the latter ration was still greater. 
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TABLE XXIX.-EXPERIMENT IX: INFLUENCE OF PRICE AND 
PROPORTIONS OF FEEDS UPON COST OF GAINS 
Prices of corn and milk 
(tankage charged at 
$50 per ton) 
Cost of feed per 100 pounds gain 
Loti! Lot III Lot IV LotV Lot VI Corn per Milk per Loti Coro,9; Corn, 1; Corn, 1; Corn, 1: Corn and bushel cwt. Corn alone tankage, 1 skimmilk, 1 skimmilk, 3 skimmilk, 5 skim milk, 
ad libitum* 
Cents Cet~ts .Dollars .Dollars .Dollars .Dollars .Dolla1s .Dollars 
42 15 5.14 3.60 2.97 3.08 3.50 3.44 
56 15 6.85 4.47 3.80 3.72 4.09 3.94 
70 15 8.56 5.35 4.62 4.36 4.67 4.44 
84 15 10.28 6.23 5.45 5.01 5.26 4.95 
42 20 5.14 3.60 3.14 3.47 4.09 4.09 
56 20 6.85 4.47 3.96 4.11 4.67 4.59 
70 20 8.56 5.35 4.79 4.75 5.26 5.09 
84 20 10.28 6.23 5.62 5.39 5.84 5.59 
42 25 5.14 3.60 3.30 3.85 4.67 4.73 
56 25 6.85 4.47 4.13 4.49 5.26 5.24 
70 25 8.56 5.35 4.95 5.13 5.84 5.74 
84 25 10.28 6.23 5.78 5. 78 6.42 6.24 
42 30 5.14 3.60 3.47 4.24 5.26 5.38 
56 30 6.85 4.47 4.29 4.88 5.84 5.88 
70 30 8.56 5.35 5.12 5.52 6.42 6.38 
84 30 10.28 6.23 5.95 6.16 7.01 6.88 
'An average of 1 part of corn to 6.446 parts of skimmilk was consumed. 
Table XXX shows the difference between the cost of the feed 
consumed and the selling price of the gains produced by each lot 
during the time of the experiment with the varying prices for hogs 
and feed as given in the table. In order to be as nearly comparable 
as possible with the data for the lots from which no pigs were 
removed, the data for Lots II, III and IV from which pigs were taken 
before the experiment was completed are based on an equivalent 
number of total pig days (525). 
It should be understood that these values represent the gross 
returns minus the cost of feed and do not take into consideration 
the labor, interest and other overhead charges. A comparison of 
Tables XXIX and XXX will show that the ration which costs the 
least per pound of gain produced is not necessarily the most profit-
able one. With corn at 42 cents per bushel and skimmilk at 15 
cents per hundredweight, the ration of equal parts of corn and skim-
milk produced gains at the lowest cost per pound, but the profit from 
the lot so fed was less than that from other lots receiving skimmilk 
in the ration. When corn was valued at 84 cents per bushel and 
skimmilk at 20 cents per hundredweight, the ration of one part of 
corn to three parts of skimmilk produced gains at the lowest cost. 
With hogs at 6 cents per pound, this ration also resulted in the most 
profit, but with hogs at 7 cents per pound, or higher, the ration of 
1 part of corn to 6.446 parts of skimmilk showed the most profit. 
TABLE XXX.-EXPERIMENT IX: DIFFERENCE BETWEEN THE COST OF FEED AND THE SELLING 
PRICE OF THE GAINS PRODUCED 
Value of gain minus cost of feed~ 
Skimmilk per hundr-odweight ................... ~~~~~~~~~~~l~l~~l~l~ Tankage per ton ................................ • ~ ~ • • ~ w • ~ • • ~ 
------------------------------------
l 
Hogs Ration Corn 42 cents per bushel Corn 56 cents per bushel Corn 70 cents per bushel Com 84 cents per bushel percwt. 
$6 j Com alone ........................... $1.59 $1.59 $1.59 $-1.56 $-1.56 $-1.56 $-4.72 $-4.72 $-4.72 $-7.87 $-7.87 $-7.87 Com, 9; tankage, 1. ................. 12.07 11.51 10.96 7.94 7.38 6.83 3.81 3.25 2. 70 -.32 - .88 -1.43 Com, 1: skimmilk, 1. ............... 15.19 14.36 13.54 11.05 10.22 9.39 6.90 6.08 5.25 2. 76 1.93 1.10 Com, 1; skimmilk, 3 ................. 20.36 17.67 14.99 15.88 13.20 10.52 11.41 8.73 6.04 6.94 4.25 1.57 
Com, 1; skimmilk, 5 ................. 18.16 13.91 9.66 13.91 9.66 5.41 9.66 5.41 1.16 5.41 1.16 -3.09 
L Com and skimmilk, ad libitum t .... 21.33 15.94 10.56 17.15 11.76 6.38 12.97 7.58 2.20 8.79 3.40 -1.98 
~{ Comalone. .......................... 3.43 3.43 3.43 .27 .27 .27 -2.88 -2.88 -2.88 -6.03 -6.03 -6.03 Com, 9; tankage 1 ................... 16.79 16.23 15.68 12.65 12.10 11.55 8.52 7.97 7.42 4.39 3.84 3.29 Corn, 1; skimmilk, 1. ................ 20.21 19.38 18.55 16.06 15.24 14.41 11.92 11.09 10.27 7.78 6.95 6.12 Com, 1; skimmilk, 3 ................. 27.33 24.64 21.96 22.86 20.17 17.49 18.38 15.70 13.01 13.91 11.22 8.54 Com, 1: skimmilk, 5 ................ 25.43 21.18 16.94 21.18 16.93 12.69 16.93 12.68 8.44 12.68 8.43 4.19 
Com and skimmilk, ad libitum t .... 29.67 24.28 18.90 25.49 20.10 14.72 21.31 15.92 10.54 17.13 11.74 6.36 
~ { Corn alone ........................... 5.27 5.27 5.27 2.11 2.11 2.11 -1.04 -1.04 -1.04 -4.19 -4.19 -4.19 Corn, 9; tankage, 1. ................. 21.50 20.95 20.40 17.37 16.82 16.27 13.24 12.69 12.14 9.11 8.56 8.01 Com, 1; skimmilk, 1. ................ 25.23 24.40 23.57 21.08 20.26 19.43 16.94 16.11 15.28 12.79 11.97 11.14 Com, 1; skimmilk, 3 ................. 34.30 31.62 28.93 29.83 27.14 24.46 25.35 22.67 19.99 20.88 18.20 15.51 
Com, I; skimmilk, 5 ................. 32.71 28.46 24.21 28.46 24.21 19.96 24.21 19.96 15.71 19.96 15.71 ll.46 
Corn and skimmilk, ad libitum t .... 38.01 32.62 27.26 33.83 28.44 23.06 29.65 24.26 18.88 25.47 20.08 14.70 
.. { Cornalone ........................... 7.11 7.11 7.ll 3.96 3.96 3.96 ,80 .so .80 -2.35 -2.35 -2.35 Com, 9; tankage, 1 .................. 26.22 25.67 25.12 22.09 21.54 20.99 17.96 17.41 16.85 13.83 13.27 12.72 Corn, 1: skimmilk, 1. . .. . .. .. . . .. .. . 30.24 29.42 28.59 26.10 25.27 24.45 21.96 21.13 20.29 17.81 16.98 16.16 Corn, 1; skimmilk, 3 ................ 41.27 38.59 35.90 36.80 34.11 31.43 32.32 29.64 26.96 27.85 25.17 22.48 
Corn, 1; skimmilk, 5 ................. 39.98 35.73 31.49 35.73 31.48 27.24 31.48 27.23 22.99 27.23 22.98 18.74 
Com and skimmilk, ad libitumt .... 46.35 40.96 35.58 42.17 36.78 31.40 37.99 32.60 27.22 33.81 28.42 23.04 
'" { Com alone ........................... 8.95 8.95 8.95 5.79 5.79 5.79 2.64 2.64 2.64 -.51 -.51 -.51 Corn, 9; tankage, 1. ................. 30.94 30.38 29.83 26.81 26.25 25.70 22.68 22.12 21.57 18.55 17.99 17.44 Corn, 1; skimmilk, 1. ................ 35.26 34.44 33.61 31.12 30.29 29.46 26.97 26.15 25.32 22.83 22.00 21.17 Corn, 1; skimmilk, 3 ................. 48.24 45.56 42.88 43.77 41.09 38.40 39.30 36.61 33.93 34.82 32.14 29.45 Com, 1; skimmilk, 5 ................. 47.26 43.01 38.76 43.01 38,76 34.51 38.76 34.51 30.26 34.51 30.26 26.01 Com and skimmilk, ad libitumt ... 54.69 49.30 43.92 50.51 45.12 39.74 46.33 40.94 35.56 42.15 36.76 31.38 
--
-~-
------- -·----- ~-------
*Based on a total of 525 days for each lot. 
tAn average of 1 part corn to 6.446 parts of skimmilk was consumed. 
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With corn valued at 84 cents per bushel and skimmilk at 25 cents 
per hundredweight, rations composed of corn and milk, 1 to 1 and 
1 to 3, were on a par so far as cost of gains was concerned. With 
hogs selling at 8 cents a pound, or lower, the latter ration was the 
most profitable of all the rations containing skimmilk. With hogs 
at 9 and 10 cents a pound, the ration of corn and skimmilk in the 
proportion of 1 to 6.446 resulted in a greater return than either of 
the foregoing rations. 
Slaughter test.-At the close of the test two representative 
pigs from each of four lots were slaughtered; and their dressed 
weights and weights of the internal organs, together with the width 
of the fat back at the fourth vertebra, were secured. Since two 
average pigs of Lot I were reserved and continued on feed, it was 
necessary to slaughter a larger and a smaller pig of that lot, but the 
average of the two should be approximately representative of the 
lot. The results of this test are given in Table XXXI. The pigs 
were slaughtered in the afternoon after receiving a light feed in the 
morning. The live weights were taken a short time before and the 
dressed weights soon after slaughtering. 
In addition to making much slower and more costly gains, the 
corn-fed pigs were worth less on the market than those fed some 
supplement in addition to corn. Besides being discriminated 
against because of their small size and poor quality, their lower 
dressing percentages would have made the corn-and-tankage-fed 
pigs of Lot II 2.5 percent more valuable; the pigs of Lot III, fed 
equal parts of corn and skimmilk, 2.16 percent more valuable; and 
the pigs of Lot V, fed five parts of skimmilk to each part of corn, 
4.09 percent more valuable. If the pigs fed corn alone were valued 
at $8 per hundredweight, the ones fed corn and tankage would have 
been worth $8.20; those fed equal parts of corn and skimmilk, $8.17; 
and those fed five parts of skimmilk to one part of corn, $8.33, on 
the assumption that the carcasses were of equal value per pound, 
a point which cannot be determined without a more detailed exam-
ination than was made of these carcasses. 
TABLE XXXI.-EXPERIMENT IX: SLAUGHTER TEST 
------ ---- -------- --
I I 
I I I I I 
I 
I I 
Warm Weight of Weight of 
Lot Ration No. Live dressed Dressing I Weight of Weight of Weight of stomach intestines 
weight weight percentage heart lnngs liver and and 
I 
contents contents 
I i 
l Pou1uls Pou11ds Percell! Pound I Potttlds Pou11ds Pouttds Pou11ds 28 120 92.0 76.67 I 0.6 1.5 2.5 3. 75 9.50 I Comalone ............. 72 56 41.0 73.21 .3 I .8 1.2 
2.10 5.15 
Ave. 88 66.5 75.57 ' .45 1.15 1.85 2.925 7.325 
32 168 129.5 77.08 .5 I 2.0 3.5 5.00 14.50 
II Corn, 9; tankage, 1 .... 73 161 125.0 77.64 .6 I 1.9 2.25 2.75 7.85 Ave. 164.5 127.25 77.46 ! .55 l 1.95 2.875 3.875 11.175 
29 135 106.0 78.52 .5 1. 75 2.5 2.5 9.25 
III Corn, 1; skimmilk, 1 •.. 101 151 114.5 75.83 .6 1. 75 2. 75 3.5 12.80 
Ave. 143 110.25 77.20 .55 1. 75 2.625 3.0 11.025 
105 170 
I 
133.5 78.53 .8 2.25 3.0 3.5 11.65 
v Corn. 1; skimmilk, 5 .•• 52 195.5 154.0 78.77 .8 I. 75 3.4 4.5 14.50 
Ave. 182.7 143.75 78.66 .8 2.00 3.2 4.0 13.075 
--------
--------
I Weight of 
total 
Weight of abdominal 
caul and and 
mesenteric thoracic 
fat viscera 
includmg 
fat 
Po111lds Pounds 
2.10 19.95 
.85 10.40 
1.475 15.175 
2.50 28.0 
2.25 17.6 
I 2.375 22.8 
1.35 17.85 
2.30 23.70 
1.825 20.775 
2.35 23.55 
2.75 27.70 
2.55 25.625 
Width of 
fat back 
at 
fourth 
vertebra 
I11ckes 
I 
1.75 
1.25 
1.50 
i 
1.688 
I 1.875 
! l. 781 
1.875 
1. 750 
1.813 
2.00 
2.25 
2.125 
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SUMMARY 
Experiment I.-While the results were not greatly different, 
slightly larger gains and a lower feed requirement per unit of gain 
resulted from feeding the tankage in a definite proportion to the 
corn, and in decreasing percentages in the ration, as compared with 
feeding it in a constant daily allowance by weight. 
Experiment H.-Pigs fed a ration containing a smaller propor-
tion of tankage each successive week made larger gains and required 
less feed per unit of gain than those fed a definite proportion of 
tankage or those fed a constant daily allowance. The last-named lot 
consumed less tankage and at the prices given made cheaper gains. 
Experiment III.-The results of this experiment were in favor 
of feeding the tankage in a definite proportion to the corn rather 
than decreasing the proportion as the feeding period advanced. 
Unlike the results of Experiments I and II, the older pigs fed de-
creasing percentages of tankage in the ration gained at a lower rate 
and required more feed per unit of gain for the first two periods 
than those fed a constant percentage of tankage. Pigs weighing 75 
pounds each at the beginning of the test were used. 
Experiment IV.-Of the rations which contained the larger 
amounts of tankage, the rate of gain, the feed required to produce 
a pound of gain and the cost of gains were in favor of feeding the 
tankage in a definite proportion to the corn. With the rations con-
taining a small amount of tankage, the results were in favor of feed-
ing a larger percentage of tankage during the early part of the feed-
ing period. 
The two lots fed medium rations required less feed per unit of 
gain than the ones fed either the narrow or the wide rations. 
Experiment V.-Pigs fed 10 percent of tankage in the ration 
ate more corn, gained in live weight 36.2 percent more rapidly and 
required 10.4 percent less total feed per unit of gain than pigs fed 
corn alone. 
A ration containing 10 percent of tankage and 90 percent of 
corn resulted in a higher rate of gain and a lower feed requirement 
per unit of gain than one containing 20 percent or one containing 
5 percent of tankage. 
An increase in the percentage of supplemental feed in the ration 
increased the amount of supplement needed to replace a unit of corn. 
Because of their higher content of nonnitrogenous nutrients, 
soybeans and linseed oilmeal, when fed on a basis of approximately 
equal amounts of protein, gave a higher feeding value per unit of 
protein than tankage. 
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For the first 8 weeks of the test the pigs fed a ration of corn, 
5 parts; soybeans, 1 part, gained at a slightly lower rate, but con-
sumed less feed per unit of gain than the pigs fed corn, 5 parts; 
linseed oilmeal, 1 part. For the last 4 weeks the latter ration pro-
duced gains at a much higher rate and with a lower feed require-
ment per unit of gain, even surpassing the ration containing 10 
percent of tankage, which for the first 8 weeks of the test was 
superior to either. 
Experiment VI.-In this experiment, in which 3-months-old 
pigs were used and allowed to choose for themselves the proportions 
of corn and supplement, a relatively large amount of tankage was 
consumed for the first 5 weeks of the test. During the remainder 
of the test a lower and fairly constant relative amount was con-
sumed. The average for the experiment was 12.4 parts of corn to 
1 part of tankage. 
Experiment VII.-The ratio of milk to corn consumed by pigs 
fed both ad libitum decreased as the pigs became older. 
Increasing the pl'oportion of skimmilk in the ration decreased 
the supplemental or replacement value of a given weight of milk. 
During the second half of the test there was less difference in 
favor of the l'ations containing skimmilk as compared with the one 
containing tankage than there was during the first half. 
Experiment VIII.-When a ration of equal parts of corn and 
skimmilk was used in comparison with one of corn alone, 3.37 pounds 
of skimmilk replaced 1.37 pounds of corn for each pound of gain 
produced. 
Rations of corn alone and of skimm1l'k alone gave poor results 
as compared with a ration of equal parts of corn and skimmilk. 
The skimmilk when fed alone had a much lower feeding value than 
when fed in combination with corn. 
The pigs fed skimmilk alone made fair gains but did not fatten. 
Their average daily consumption of milk per head was 36.7 pounds. 
These pigs weighed 78.2 pounds per head when the experiment be-
gan and 196.1 pounds per head when it closed 105 days later. 
In this test the pigs fed corn and tankage gained at a slightly 
higher rate than those fed corn and skimmilk in equal parts by 
weight. When skimmilk was used as a supplement, less total nu-
trients were needed to produce a unit of gain than when tankage 
was the supplement. 
The higher dressing percentage of the pigs fed equal parts of 
corn and skimmilk would have given them a market value 4.7 per-
cent higher than those fed corn alone and 6.7 percent higher than 
those fed skimmilk alone. 
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Experiment IX.-Pigs fed corn alone for 15 weeks made an 
average gain of 0.35 pound daily, with a feed requirement of 6.85 
pounds per pound of gain. At the close of the experiment, after 
being accustomed to a corn-and-skimmilk ration, two representative 
pigs of the lot gained at the rate of 1.6 pounds daily for a period of 
8 weeks. 
The pigs fed corn and skimmilk, ad libitum, consumed an aver-
age of 6.4 pounds of milk per pound of corn. Their average con-
sumption of milk was 20.5 pounds daily per pig. Their rate of gain 
was higher than that of the pigs fed less milk, and the amount of 
total nutrients required per pound of gain was lower. The ratio 
of milk to corn increased for the first 5 weeks of the test. From the 
seventh to the fifteenth week it gradually decreased. 
An increase in the percentage of skimmilk in the ration de-
creased the supplemental or replacement value of a given weight of 
milk. 
When rations (1) of corn and skimmilk, equal parts by weight, 
and (2) of corn, 9; tankage, 1, were fed in comparison with one of 
corn alone, less dry matter of the skimmilk than of the tankage was 
required to replace a unit of corn. 
With the exception of the case in which the milk was fed with 
an equal weight of corn, the skimmilk decreased in feeding value as 
the pigs approached market maturity. The amount of decrease 
was directly proportional to the quantity of milk in the ration. 
CONCLUSIONS 
Further experiments are needed to determine the method by 
which a given amount of tankage should be proportioned. The re-
sults of the experiments reported were that, when the ration con-
tained as much as 10 percent of tankage, there was no marked 
advantage in feeding a larger proportion of tankage in the early 
than in the later part of the test, and that, when as low as 5 percent 
of the ration consisted of tankage, it was advisable to feed a larger 
proportion during the early part of the experiment. 
For dry-lot feeding of pigs 3 to 8 months old, an average of one 
part of tankage to from 9 to 13 parts of corn ordinarily produced 
larger gains with a lower feed requirement per unit of gain than 
rations containing larger or smaller percentages of tankage. 
Skimmilk when fed in combination with corn has a much higher 
feeding value than when fed alone. There is strong evidence to 
indicate that as supplements to corn, skimmilk has a distinct advan-
tage over tankage, particularly for young pigs. 
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There is no one feed that is always best to use as a supplement 
to corn, nor is there a definite proportion in which a given supple-
ment should always be fed. The age of the pigs and the market 
prices of fat hogs, corn and supplements all need to be taken into 
account in determining what supplement to use and the proportion 
in which to use it. 
